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Milton Roy pumps are spotted at five 
strategic points for exact flow control of 
Calhio Chemicals’ Captan process. 





Standard Motor Driven i 9 
Milton Roy Pump 


Controlled Volume Pumps 
are flow control elements 


Use them to hold amount of chemicals needed in the process, 


— ‘ Accurate within + 1°%, these pumps also serve 
critical material balances reliably as final control elements in process | 


The inherent accuracy of Milton Roy Controlled instrumentation. 
Volume Pumps provides the key to close control | 
of many continuous chemical feed systems. In 
one such system, Calhio Chemicals, Inc., Perry, 
Ohio, uses Milton Roy Controlled Volume 
Pumps for exact control of highly corrosive 
chemical solutions in the production of Captan, 


You'll do well to investigate the advantages of | 
Milton Roy Controlled Volume Pumps in your 
own flow control applications. Write for Bulletin 
1253, “Controlled Volume Pumps in Process 
Instrumentation.”’ Milton Roy Company, Manu- | 


icultural fungicid facturing Engineers, 1300 East Mermaid Lane, | 
an agricultural fungicide. Philadelphia 18, Pa. 


Milton Roy Controlled Volume Pumps, strategi- 
cally spotted at five points in the process (see 
diagram), operate in parallel to control the flow 
of materials. There is no deviation from the 
preset controlled volume. In this and other 
applications, Milton Roy pumps save chemicals, CONTROLLED VOLUME PUMPS 
since they both meter and pump the exact 








Engineering representatives in the 
United States, Canada, Mexico, 
Europe, Asia, South America and Africa. 
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If production 
“pivots” 
on costs 


ODERN, standardized produc- 

tion methods developed by 

Welton V. Johnson mean better, 

lower cost instrument pivots, 

shafts and other precision mini- 
ature parts for you. 

Quality production methods 
assure you the finest pivots, shafts, 
staffs and other miniature special 
steel parts, all heat treated for 
maximum hardness and polished 
to a metallographic finish. Sizes 
up to ;"’ diameter. 

Write today for complete in- 
formation on Johnson pivots, 
samples or specific quotations. 


LA 1157 


Welton WV. 
ohnson 


Engineering Company, Inc. 


OLLIE Le 


precision miniature paris 





958 SUMMIT AVENUE 
SUMMIT 2, NEW JERSEY 
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News and Views about Feature Articles and Auth, | 
a 


| | 


Operational Analog Computers. 


left the average reader unsatisfied because they assumed 
too much knowledge and experience on the reader’s part. 
To remedy this situation, we invited Hugo Martinez, Con- 
sultant on Computers to Beckman’s Berkeley Division, to 
write this article (page 82), for that majority of our read- 
ers who have little computer experience. Martinez says: 
“T have hoped to avoid an article about computers in gen- 
eral, wishing to treat various types of computers only in 
so far as to emphasize their characteristic features—how 
they are applied and their limitations.” 

The first part of this story discusses the main types of 
computers; part two (April ISA Journal) will explain how 
Operational Electronic Analog Computers are used to solve 
a wide range of problems. 


There have recently 
been published many articles about computers which have 





Martinez’s scientific interest began with a War time stretch in the U. S, Gog 


Guard as electronics technician. 
and physics from the University of California. 


Berkeley Division in first, computer design and test, and since 1955, as em. 


sultant. 


His present position is Supervisor of the Computations Laboratory, ay 


Math Professor, at the U. S. Navy Postgraduate School in Monterey, California 
te says, “my ‘frustrated’ hobby is biology, my actual hobby is avoiding garda 
work.” Vacations he spends with his wife and two children at a family cabing | 


the Sierras. 


Rules for Instrument Design. While written with de- 
signers in mind, we are sure this article (page 89) will be 
of equal interest to instrument users. It culminates author 
Justin Shapiro’s seven-year crusade to improve the useful- 
ness of research and test instruments. 

Shapiro knows this subject through long personal con- 
tact. Beginning with a B.S. from M.IL.T. in 1936, his career 
has been in instrument market-surveys, development and 
design, ever since. He has been successively: Director of 
Polytherm, Inc., builders of low-frequency medical instru- 
ments; fire-control and radar engineer, Mare Island Navy 
Yard; Chief, biological and health-physics instrument sec- 
tion, Navy Radiological Defense Lab, San Francisco; De- 
velopment Engineer, American Instruments Company, Sil- 
ver Spring, Maryland; and is now Chief Electronic Engi- 
neer, Land-Air, Inc., San Leandro, California. 


Mr. Shapiro has three children “all geniuses (I think)” product of thirtedl| 





J. T. Shapiro ~ 


years of happy marriage to wife Marion “a capable artist who paints things® 


they aren’t.” 


Shapiro states: this check list has been “aaapted as Company policy by Lait 


Air. 
sure all ISA Jotirnal readers will heartily agree. 


Cost of Pneumatic Control. Whether or not instruments 
are bought and installed depends on economics. And 
economics involve costs—not only of purchase, but of in- 
stallation, operation, and maintenance. To enable correct 
instrumentation decisions by management, the instrument 
engineer must be able to estimate these costs with proper 
accuracy. 

Here is probably the most useful article the ISA Journal 
has carr.ed this year (page 102). It gives in easy-to-use 
form the actual dollar cost of the most common arrange- 
ments of air-piping, for both plant and panelboard. 

And these figures come from unquestionable authority. 
Mr. E. I. Thomas, author, states: “This information - 
was obtained to determine the actual costs which Carbide 
was experiencing in installing instruments. — To obtain 
this information, an elaborate system of accounting was 


We felt that these rules will be useful to ISA members.” 


Your editor# 





E. |. Thomas 


established, and the 


summarized results included the installation of small units, and up to larg 


Please Turn to Page 8A 
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Hugo M. Marting — 


This led in 1952 to an AB in mathematig | 
Since then, he has been witht} 
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A head-on attack on this problem will soon 
uncover the disconcerting fact that wave analyzers 
“t don't come this big. Those of a more comfort- 
able size generally operate on frequencies of five 

per second and more. 

But frequencies as low as 1/10th cycle per sec- 
ond—like earthquake waves, ship motion, and 
low-frequency vibrations of large machines and 
structures can be fed to conventional wave ana- 

with completely satisfactory results. Mag- 
netic tape recording provides an essential conver- 
sion step between. 





‘ 
Bell Aircraft Corporation’s magnetic-recorder installation 
aboard the SS Mariposa for study of ship motion. 





Speed change on the Ampex FR-100 is accomplished 
quickly and easily by a selector knob and switch. 





flow to use a Wave Analyzer on an Ocean Wave 


=) for any low frequencies from 1/10th to 5 cycles per second) 
| 


Two Ampex FR-100 magnetic recorders were 
purchased and installed aboard the SS Mariposa 
for Bell Aircraft Corporation’s study of ship mo- 
tion at sea. The frequencies encountered were far 
below one cycle per second. These were recorded 
at the lowest tape speed on the recorder (1% in/ 
sec.). Reproducing the tape at the highest tape 
speed (60 in/sec.) multiplied the frequencies by 
32. Recopying onto the second recorder and speed- 
ing up again increased the total speedup to 32 x 
32 or a total of 1024. As an example, a frequency 
of 1/10th cycle per second became approximately 
100 cycles per second and was 
easily separated and measured 
by wave-analysis equipment. 

The Ampex FR-100 record- 
er has six standard speeds from 
1% to 60 in/sec. in the ratio of 
1, 2, 4, 8, 16 and 32. Recopy- 
ing accomplishes further mul- 
tiplication by powers of two. 
Even a second recopying is 
perfectly feasible just in case 
you are interested ina frequen- 
cy multiplication of 32,768. 

Putting low frequencies 
onto magnetic tape requires 
an FM-carrier recording. On 
the Ampex FR-100 this is con- 
veniently provided by plug-in 
amplifiers. Frequency re- 
sponse at 1% in/sec. tape speed 
is 0 to 312 cycles/sec. At 60 
in/sec. it is 0 to 20,000 cycles/ 
sec. Besides its ability to re- 
cord very low frequencies, FM 
carrier recording has the very 
desirable attribute of high instantaneous ampli- 
tude accuracy. Thus, the reproduced waves re- 
tain their original form very accurately through 
any amount of speedup. 


If you have a problem that might be solved by 
data speedup, we would be pleased to furnish 
further information. Others of magnetic tape’s re- 
markable capabilities will be the subjects of a con- 
tinuing series of these bulletins. Would you like 
copies mailed direct? Write Dept. L-3134. 


AMPEX FIRST IN MAGNETIC TAPE INSTRUMENTATION 














CORPOR: 
ORATION | 934 CuHarTER STREET *« REDWOOD City, CALIFORNIA 


District Offices serving all areas of the United States and Canada; Foreign Representatives in countries around the world. 
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TIMING, SEARCH, 


AND CONTROL SYSTEM FOR 


TAPE RECORDERS 









a matter of seconds. 
®@ Provides sec 





minutes, and seconds. 


@ Automatically. locates information on tape recording in 


d-by d identification, during record- 
ing and playback, re-cycling every 24 hours. 
@ Incorporates easy-to-read decimal indicators for hours, 
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TIME DISPLAY—accepts 
timing signal from tape 
recorder and displays 
time code during play- 
back. 

TIME SELECTOR — com- 
pares playback code 
with preset code and 
controls tape recorder 
during search operation. 
CODE GENERATOR — 
generates and displays 
timing code and pre- 
pares it in form for, re- 
cording. 

POWER SUPPLIES —fur- 
nish +200 volts and 
filament voltage. Two 
power supplies required. 
COMPLETE SYSTEM (less 
tape recorder) mounted 
in standard cabinet 





installations for complete new plants» 

After graduating from West 
ginia U in 1933, Thomas began 
career with Carbide and 
“Meter Department.” Thomag, } 
Chief Instrument Engineer, ig 
tant in charge of the Instrum 
vision, with total personne] gf 
engineers in Operations, Applie 
Instrument Engineering, and & 
Instrumentation that develops » 
instruments for Carbide’s 
Among his accomplishments 
sign of superpressure control] 
controls for solids and semi-solids 
development of polyethelene 
for instrument-air piping. In this 
life, “Tom” still finds time for fs 
sailing and home woodworking 
















Valves for 
Flashing Fluids. 
A canvas of con- 
trol engineers 
throughout the 
county con- 
vinced J. G. 
Ziegler, author 
of: this article 
(page 92), that 
most control en- 
gineers “simply 
guess” when 
sizing control 
valves for flash- 
ing fluids. The CE’s trouble } 
when the fluid density is beyond 
corrections given on his valve-sizig 
chart. To extrapolate, he must & 
termine the basic chart equation, aml 
this can be time consuming. 

Says Ziegler: “We had run into th 







J. G. Zi 


(panels 19 inches wide, 


chassis 16 inches deep). problem some years ago in sizig 


valves for parallel-flow, multiple-effet 
evaporators, and could find nothing®t 
the literature, so had to figure it @ 
ourselves. Just why I agreed to 
our method down on paper is a 
hazy, but somebody had to do if 
in the cold gray dawn, there I 
with a deadline staring at me.” 
“Zig” is a U of Washington gm 
in Chemical Engineering, and 
been with Taylor Instrument @ 
panies in several capacities f 
years. He is an inveterate instrul 
tation author; teamed with 
Nichols, he has written several 
standing ASME papers on auto 
controller adjustment. Zig doe 
spate of gardening,” and in his Hem 
workshop, has turned out a steel ge 
tar and an electronic bull fiddle. 











This EECO system provides a means of identifying informa- 
tion as it is recorded on magnetic tape, and of making a 
rapid search of the recording afterwards for purposes of 
selective playback, editing, dubbing, erasure, or other 
treatment. A full two-hour tape recording may be searched 
from end to end in approximately 57 seconds. Because a 
one-per-second signal and continuous signal (carrier) on 
the tape are used to synchronize decoding operation, varia- 
tions in tape speed during search do not cause errors. 
During recording operation, time signal can be shifted to 
nearest 1/100th second to synchronize with standard time 
transmissions. After initial synchronization, drift is less 
than one second in 30 days. 
The system consists of five basic units: A Code Generator 
and Power Supply used in the recording operation; a Time 
Display, Time Selector, and second Power Supply used in 
the playback operation. The configuration of equipment is 
entirely flexible, depending upon the desired application. 
The entire system may be assembled at one location, as 
illustrated, or the recording and playback functions may be 
separated for use with different tape machines. 
Operates with any tape recorder meeting these primary . 
requirements: ; 
1. Two or more tracks, one for the time code. 
2. Provision for remote control. 
3. Capability of playback at fast forward and rewind speed. 
4. Bandpass adequate to reproduce the time code faithfully 
at any tape speed encountered during search operation. 





For complete description and 
specifications, ask for Bulletin S-2856-E. 


ELECTRONIC ENGINEERS 
AND PHYSICISTS 


Interesting and challenging work in 
systems and related projects offers 
unusual employment opportunity at 
EECO. Send a resume of your qualifica- 
tions to the attention of R. F. Lander. 


Business Computers. This 
(page 98) is the second in Dr. % 
be’s two-article series. One of Gi 
be’s most valuable points is that 
study proceeding computer ad | 
an unequaled chance 
management to review the i 
procedure of a business. This 
time for management to chal 
scrutinize, discard, or revise, every™ 
traneous or redundant operation ® 
vision. 


provides 


Electronic Engineering Company of California 





180 SOUTH ALVARADO STREET+++LOS ANGELES+S7+CALIFORNIA 
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BRAND-NEW 
CONCEPT 
IN FLOW 
TOTALIZING! 








+e. THE NEW FOXBORO 


Oe 


PNEUMATIC (FLY BALL, : INTEGRATOR 


inherently Accurate! 


Eliminates Inaccurate “Spot Check 
Counting! 

Continuous integration assures 
highest precision. 


Unique design balances differential 
pressure signal directly against 
centrifugal force. 


Eliminates Calculations! 
Automatically extracts square root — 
shows totals in desired units. 


Eliminates Fire and Explosion 
Hazards! 

Simple, all-pneumatic operation 
requires no electric motors, wires, or 
contacts. 





7 
~ - 
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Now you can integrate the flow of all process fluids 
or plant services continuously . . . with new accuracy 
... complete safety! The unique new, all- 

Foxboro Flyball Integrator completely eliminates 
intermittent counting and fire hazard. Its simple, 
force-balance operation utilizes the 3-15 psi air signal 
from any differential-pressure flow transmitter. This 
signal is continuously balanced against the “flyball” 
force of the instrument’s pneumatically-driven 
turbine. The square root function is 

extracted ... you read flow totals directly. 


The Flyball Integrator mounts at the point of meas- 
urement or on a panel hundreds of feet away. Re- 
sponse and accuracy are completely unaffected by 
ambient temperature changes or pressure changes in 
turbine air supply. Ideal solution to all plant fluids 
accounting and in-process inventory checking. 
Write for complete details. The Foxboro Company, 
343 Norfolk St., Foxboro, Mass. 
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Acaloy 
Flanged Case 


Acaloy 
Flangeless Case 
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Helicoid Gages 


Helicoid Gage Division 


ERICAN CHAIN & CABLE 





standards 





of enduring 
accuracy, — 
trouble-free 
service, 
and economy. 


Industry has found in the HELICOID 
Gage, the most durable and efficient 
instrument ever devised to meet 
pressure-indicating requirements. 


No Gears—No Teeth to Wear Out! 
The exclusive HELICOID Movement is a 
simple, gearless cam-and-roller design 
with no teeth to wear out. It provides 
long and trouble-free service with a 
minimum of maintenance. 


Sustained Accuracy—Longer Life 
Because of advanced design, quality 
control in manufacture, and endless 
testing, HELICOID Gages produce more 
sensitive response to pressure changes. 
Their accuracy endures—even after 
millions of cycles. 


Lowest Cost per Gage per year 

These gearless gages go on performing 
day in and day out with little or no 
maintenance. ‘This economy, together 
with long life, adds up to the fact that 
HELICOID Gages cost less per gage per 
year than any other gage you can buy. 


Gages for vacuum and compound service. 
Pressure ranges up to 20,000 psi. 





The Helicoid Movement 
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Differential Infrared Anal 
Interest at since last September's Ig 
Show, re-emphasized that highs 
continuous-stream analyzers are the 
year’s big news in process instrumeny 
tion. Among these, infrared analyzer 
of the non-dispersive type are Saining 
wide use in both plant and laboratory 
work. This non-dispersive, DOSitiye. 
type analyzer uses the ratio of ty 
signals derived from detectors in ty 
dem. With both detectors sighting 
through the same sample cell at th 
same source, compensation is good fy 
source flutter, and sample-cell dirt ay 
corrosion. 

This story, scheduled for our Appi 
issue, will bring you details of a recey 
study project by the Liston-Becky 
Plant of Beckman Instruments, Ine, § 
find improvements that would mak 
present analyzer design more versatile 
and useful. The three authors, My 
Liston, Anthony Andreatch and Cer 
Bebe, describe the better zero-stability 
and better discrimination which coma 
out of their studies. User benefits m 
sulting: less frequent standardization: 
elimination of false response to mate. 
ials in the stream to which the an 
lyzer had not been sensitized. 

With the present and rapidly groy 
ing application of both liquid and ga 
analyzers for in-plant, continuow 
stream use, this article should create 
high reader interest and fill a gap in 
existing literature. 


Low-Temperature Automotive Tet 
ing. Our fine new motor cars ar 
much more than just beautiful. Unde 
their good looks is a lot of power, per 
formance, and reliability. And that 
means plenty of engineering and test 
ing. Since the Northern third of th 
U. S. classes as a “frigid zone” several 
months of the year, low-temperature 
performance is of vital importance & 
our automobiles. Next month, R. & 
Bockemuehl, Research Staff Member, 
General Motors Corporation, Detroit, 
reports on the instrumentation of his 
Company’s low-temperature automotir 
test facilities. 

These outsize test chambers, bi 
enough to hold several vehicles @ 
once, pose very special problems @ 
measurement and control, such as & 
tremely-low temperatures, frosting ant 
condensation, and the comfort of the 
operators. Getting accurate, stable 
measurements on manifold vacuulls, 
storage battery performance, and fad 
pressures, from an engine at full load, 
out of a room at 50 below required it 
genious instrument engineering! 

Where possible, commercially-aval 
able instruments were used. But ti 
many excellent illustrations with tis 
story will show the special connectiit 
fixtures, and the several special 
corders for spark, vacuum, starter¢i® 
rent, etc., that were made by GM's of 


shops. 
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Better Die-Casting 


quality -- - 
Accuracy of the Wheelco Series 
400 Capacitrols that control melt- 
ing and holding burners improves 
both production and quality of 
aluminum die-castings. Aluminum 
is melted in one furnace chamber 
and held at precise pouring tem- 
perature of 1450°F in the other. 


Precise Control for 
Carbonitriding... 


Accurate temperature control, 
insured by use of Wheelco 8000 
Series Potentiometer-Recorder, 
cuts costs and does away with 
operating problems. Recorder 
actuates a Barber-Colman Class 2 
HYCC power unit that operates a 
combination air-gas valve. Capac- 
ity of radiant-tube furnace is 500 
lb per hour. Wheelco Panelmount 
Limitrol is at top of panel. 


improved Forgings, 
Lower Fuel Costs... 


Three big benefits: better forg- 
ings, closer control of temperature, 
and lower fuel costs result from 
using Wheelco Model 405 Capaci- 
trols on this large bar-heating 
furnace. Bar stock heated to 
2250-2450° F range is used to 
make forgings for automotive 
transmissions. 





BARBER-COLMAN COMPANY 


Dept. O, 1542 Rock Street, Rockford, Illinois, U.S.A. 
BARBER-COLMAN of CANADA, Ltd., Dept. O, Toronto and Montreal, Canada 


e Aircraft Controls © Electrical Components 
* Textile Machinery 
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» What’s New in the industry 


Great Britain will produce more electricity with atom- 
fueled generating plants than anyone else in the world. 
During; the same period, the U. S. will dominate in the 
field of nuclear reactors for research, testing and experi- 
mentation. This was disclosed in a new booklet re- 
leased by Raytheon Mfg. Co., Waltham, Mass. It com- 
piles details of over 140 reactors in use or to be built. 
Booklet is available at nominal cost from Raytheon. 


Daystrom, Ine., electrical and electronics equipment 
manufacturer, has consolidated net earnings of $1,838,- 
000 or $2.07 a share for the nine months ending Dec. 
31, 1956. In the corresponding period of 1955 the firm 
had net earnings of $1,295,000, equivalent to $1.45 a 
share. Daystrom also announced it has moved into a 
new 17,000-square-foot building in Murray Hill, N. J., 
from Elizabeth, N. J., where it had been located since 
1924. 


“General-purpose computers are ‘lengthening the shadow’ 
of the engineer and putting the U. S. in a better com- 
petitive position against mass government training of en- 
gineers in Russia,” said Maurice Howell, general man- 
ager of the Computer Division of Bendix Aviation 
Corp. He indicated that because of the drastic shortage 
of engineers graduating each year, low-cost computers 
can now be applied to many complex applications that 
previously required the service of individual engineers. 


Dr. Arnold O. Beckman, president of Beckman In- 
struments, Inc., and Louis D. Statham, president of 
Statham. Laboratories, Inc., jointly announced agree- 
ment to merge their firms. Statham is a leading manu- 
facturer of precision pressure transducers, accelerome- 
ters and devices used in aircraft and guided missiles and 
for scientific and industrial measurement and control. 
The Beckman forecast for the fiscal year puts its sales 
in excess of $40-million, exclusive of Statham’s that are 
currently at an annual rate of $5-million. 


American investment in foreign countries will grow as 
those countries or larger American participation in 
ownership, predicts Charles B. Meech, vice-president of 
inns teneredls International Division. 
Speaking before the International Management Assn., 
he said he was “fairly certain that as some countries 
develop their own economies they will tend to invite more 
American investment. The same type of growth Honey- 
well experienced in 20 years was forecast by Meech for 
its foreign development because the “markets of the 
world are waking up to the need for automation.” 


Shareholder approval has been obtained for the merging 
of Production Instrument Co., Chicago, IIl., manu- 
facturer of mechanical and electric ‘counting devices, with 
General Controls Co., Glendale, Calif., gpd bee 
of automatic controls. The transaction involves the pur- 
chase of all assets of PIC in return for an undisclosed 
amount of General Controls common stock. 
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The Electronic Instruments Division, By 
Corp., demonstrated a new message read-out 
play device which operates on an entirely new _ 
at the IRE Show in New York last month. Ig 
display of up to 18 messages embedded in a sereg 
selected optically. Offering numerous advantage 
conventional display devices, units are particular 
plicable to computation and control. Also on q 
at the same booth was a new precision delay ge 
covering a range of delays from 1 to 10,000 1 
onds with less than .02 percent jitter. 


Litton Industries has acquired the facilities of 
matic Television Laboratories, Inc. Chromatic 
developer of the Lawrence color television tube that 
a Nobel Prize for its inventor Dr. Ernest O. 
It makes possible selective color displays in radar pi 
tations, and opens the way to new progress in mat 
of military and industrial applications. For e 
in air traffic control, automatic presentation of the] 
ing airplanes in one color, planes taking off in a 
color, and planes within a given distance in a third ea 
is now possible on the display panel. 


British fighter-bombers will be equipped with a new! 
cal weapon—a low-altitude bombing system that ¢ 
low-flying jets to deliver atomic bombs—from } 
apolis-Honeywell’s Aeronautical Division. The 
Dept. granted the firm an export license and appro 
start immediate delivery on an undisclosed num 
systems. Jets using the system can skim toward tam 
pull into a tight Immelmann-turn miles away from 
target, “lob” a conventional or nuclear bomb i 
air, and escape the blast area before the bomb goes 


During the next three years U. S. business will 
minimum of $1-billion to modernize office procedure 
keep pace with our growing economy, according i 
statement by W. W. Finke, president of Datan 
Corp. He estimated at least 1000 firms are curr 
“losing money every day they struggle to stem the 
tainous tide of paperwork with obsolete procedures! 
dre becoming outdated.” With a $500-billion econd 
predicted for 1960, Finke said, there is no prospett 
diminishing this paperwork load. He said the $1-bi 
to be invested in automation before 1960 actually 
sents about 50 percent of the market for large-scale, | 
eral-purpose, electronic, data-processing systems. 


The first atomic reactor ever operated in the northeastelme 
U. S. has been started up and shut down a record I M 
times for experimental purposes, a General Electri 
entist reported recently. Dr. H. B. Stewart, of G 
Knolls Atomie Power Laboratory, said that the] 
liminary Pile Assembly at Knolls also “is believed tol 
produced more information about a larger variety of 
actors than any other assembly.” So far, he report 
several completely different types of reactor design & 
been simulated in this pioneer assembly. It has been 
erated successfully for eight and one-half years. 


ISA Jou 








TYPE 657YY 





a 


TYPE 657-SAUNDERS 





for any requirement 


it’s 


SERVRITE 





the largest 
variety 


In size and length, in iron, nickel, 
and alloys, and in formed or pre- 
cision drilled, Gordon has about 
the largest variety of thermocouple 
protecting tubes. And you get off- 
the-shelf delivery on most any of 
this great variety of “‘standard” 
tubes. Gordon also makes protect- 
ing tubes to specifications for 
special requirements. 

Give Serv-Rite a trial on your 
next protecting tube requirements. 
You can’t go wrong. Careful manu- 
facture and rigid inspections assure 
satisfaction. Get full. information 
today. Ask for Bulletin 11-13. 





@ Bulletin 11-13 gives general applica- 
tion data, specifications, and ordering 
information on Serv- Rite protecting tubes 
and protecting wells —the largest group- 
ing in one listing. 
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CLAUD S. GORDON CO. 





623 West 30th St., Chicago 16, Ill. 


2011 Hamilton Ave., Cleveland 14, O. 
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One Hundred Fifty Years 





of Measuring 


Instrument Progress 





On February 10th, the United States 
Coast and Geodetic Survey celebrated 
its 150th anniversary. Beginning with 
simple devices such as the surveyor’s 
chain and the mariner’s sounding lead, 
USCGS has contributed, through a 
century and a half, a steady stream 
of inventions, improvements, and tech- 
niques, leading up to today’s elaborate 
and delicate instruments. Surely, no 
other agency active in instrumentation 
has an older, more honorable record. 


Where in the World We Are 


The Survey, first technical bureau of 
the Federal Government, was founded 
by President Thomas Jefferson to chart 
the bays and harbors of the young 
Republic, so that mariners could recog- 
nize land marks. Later the Survey 
went inland, and has now drawn the 
imaginary lines on which we determine 
all American boundaries—an elaborate 
network of triangulation thrown across 


the country from coast to coast. And 
yet, vast as it is, it all depends on 
observations of the human eye! Sur- 


vey men, at distances up to 100 miles, 
have signaled to one another pains- 
takingly from the hills, mountains, 
and from portable towers, as_ they 
moved across our continent. Today, 
every US citizen knows exactly where 
on earth he is—every citizen’s back 
fence is accurately located—because of 
the bureau’s work. 

It is clear enough where the “coast” 
part of the Survey’s name comes from. 
But the “geodetic” part of the name 
puzzles many people. Geodesy is the 
kind of surveying that measures the 
shape and size of the earth, and checks 
its measurements against the fixed 


stars. Every local surveyor has to 
have a point to start from. These 
points are fixed by the Coast and 


Geodetic Survey. 

The round bronze markers of the 
Survey are familiar to mountain climb- 
ers and hikers from the White Moun- 
tains to the Sierra Nevadas. The Sur- 
vey has installed nearly 400,000 bench 
marks, which show distances above 
sea level, and more than 150,000 
triangulation stations, for which exact 
longitude and latitude are known. 

The position markers are named, and 
the elevation markers are numbered. 
Anybody wanting to know about such 
markers, may write to the Director of 





the Survey at Washington, giving th 
name or number, the county and th 
state. He will be given the elevatigy 
above sea level, or the latitude » 
longitude, which the marker indicates 
Short names such as “cam” and “ti 
are used on these markers. A epg 
with a sense of humor adopted “gin* 
“rum” and “rye” for three temporary 
markers in Virginia. 

In calculating these heights abow 
sea level, a start is made from, 
tidal bench-mark on thé shore. The 
the crew moves inland, sighting aty 
surveyor’s rod, step by step. Th 
height of inaccessible mountain peak 
is calculated by mathematics. 


How Deep is the Ocean? 


At sea, the Survey charts the depth 
of the ocean with delicate electronic 


sounding instruments that have m 
placed the ancient lead. However, 
nothing is more efficient at finding 


sunken peaks and wrecks than th 
wire drag, a submerged steel wire that 
two vessels tow between them actos 
the channel. Off Alaska, for example, 
Survey men discovered a pinnacle rock 
rising 650 feet from the ocean floor 
within 6 yards of the surface! The 
named it the “Washington Monument” 

The water area surveyed is mor 
than 2.5 million square miles, almost 
as large as the land area of the Unite 
States! The Survey is the source @ 
coastal and aeronautical charts for al 
of the United States and its posse 
sions, and of information on tide 
ocean currents, earthquakes and the 
earth's magnetism. 

These surveys of our coast must & 
kept up to date, otherwise erosion ait 
the deposit of silt will make them 
inaccurate. Another big job assigned 
to the Survey will be to supplement 
its land surveys for use in the new 
41,000-mile Federal Interstate-Highway 
Program. 


Other Noteworthy Services 


The USCGS also helps avert at 
crashes as well as ship wrecks. ft 
has supplied all the country’s aerona® 
tical charts, showing airlines, beacods 
airports, and obstructions to landing 
and takeoff ever since 1926. More that 
43,000,000 copies of these charts wert 
issued in the* fiscal year of 1956, 2 
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New standard 
in pressure measurem 


Consolidated’s 
ELECTROMANO 


SPEED AND VERSATILITY — Now you can get high- 
accuracy pressure measurements where readings 
with mercury manometers are impractical. Com- 
pact, portable, and ruggedly built, the Consolidated 
Electromanometer is easy to operate and particu- 
larly useful where a large number of pressure meas- 
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urements are required in a limited period of time... 


HIGHEST ACCURACY — Operator error is practically 
eliminated with a large visual digital readout (reg- 
istering +1000 counts full-scale). An electrical 
analog output is provided for recording or control 
purposes (+10 volts d-c full scale). Linearity and 
hysteresis errors on the analog output are less than 
0.05% of full scale. 


BEFORE YOU INVEST IN ANY SYSTEM, be sure to 
write for Bulletin CEC 1547-X29, or contact your 
nearby CEC field office for complete specifications. 








MULTI-CHANNEL ADAPTER, fundamentally a switching 


Designed for absolute, differential, and gage pressure measure- device, permits the use of up to six different Pressure Head 
ments, CEC’s Electromanometer is an electronic null-balance assemblies with a single Servo Amplifier. The Adapter 
setvo-type system consisting of a Pressure Balance and Servo contains all necessary calibrating and balancing controls, 
Amplifier assembly with a rapid response time. and becomes the base for the Servo Amplifier. 


Consolidated Electrodynamics 


300 North Sierra Madre Villa, Pasadena, California 
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1) Specialized 
# Cold Junction Compensation 
For Thermocouple Circuits 
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With T-E’s AuroREF Units 
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Standard ‘‘AutoRef”’ This unit provides a constant cold- 
junction temperature reference when temperature must be 
measured together with many other D.C. signals—as on multi- 
point recorders and data reduction systems. Desired cold-junction 
temperatures can be controlled to within +1°F. over a wide range 
of ambient temperatures. And you can introduce the ‘AutoRef”’ 
anywhere in the thermocouple circuit. Designed for convenient 
panel rack mounting, it is available for all standard calibrations. 
Capacities up to several hundred T/C circuits. 
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Miniature “‘AutoRef”’ A compensating bridge-type unit, the 
miniature “AutoRef” is of great advantage where measured 
temperatures will vary widely both above and below ambient 
temperature. Reference temperature can be pre-selected below iL 
lowest expected measured temperature—thus eliminating any 
reversal of circuit voltage polarity. This cold-junction unit features: 

(1) extremely small size—only 1%4"' x 3" x 3%"; (2) light weight 

—just 12 oz.; (3) ability to withstand severe conditions of vibra- 

tion, acceleration and shock. Individually constructed for any 
standard thermo element. 


‘Write for Bulletin 81-D 


Thermo Electric 6.5} 


SADDLE BROOK, NEW JERSEY I 
In Canada — THERMO ELECTRIC (Canada) Ltd., Brampton, Ontario & 
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addition to the 750,000 nautical chary | 
printed. 

Important not only to Mariners an 
aviators, but to the civilian ang mili 
tary radio, are the Survey’s Magnetie 
studies. The Survey supplies Our de 
fense with information on CUrVatur 
of the earth, and on magnetic gy 
ditions, that are vital to Suided-miy 
sile control. The agency also has ay 
important role in the coming [nig 
national Geophysical Year, with its 
magnetic observations, which Will help 
facilitate the launching of the first 
earth satellite. 

A sea-wave and earthquake Warning 
system is maintained in the Pacij 
by the Survey. It also studies COR: 
tinental earthquakes in order to ad. 
vise builders how properly to prepay 
their buildings against shock. Ty 
agency keeps 50 seismographs along 
the San Andreas Fault in Californg 
aione,. 

A History Both Humorous and Tragic 

In the USCGo service, both thrily 
and dangers are met. One officer wm 
crippled by savage Moro knives in th} 
Philippines, another had his i 
crushed in the jaws of a Florig 
crocodile, and a third died at his deg 
when Manila was bombed. In th 
Arctic, three Survey men venture ! 
away from their base camp, and wer | 
never seen again. 

Disaster at Sea. The brig Washing 
ton was the first vessel to be used ij 
ocean study. She cruised through th 
Gulf Stream in the summer of 1% 
to gather scientific data. In Septem 
ber, before reaching Hampton Roads 
she was caught in a hurricane, shippel 
a tremendous sea, every man on det 
was swept over her side, and the cap 
tain and ten of the crew were lot 
The Washington, however, survived to 
be seized by the Confederates in 18 
and was finally scuttled at Ne 
Orleans to prevent her capture by At 
miral Farragut. 

Mutiny on the Ewing. The Survey 
schooner Ewing lay off San Francise 
in September, 1849. The gold rush wa 
at its height, and there had been some 
desertions. On the way back to the 
schooner in the Ewing’s gig, Mit 
shipman William Gibson incautiously 
put down his pistol, his men struck 
him with their oars and threw him 
overboard. But he was rescued, and 
the mutineers were caught on thei 
way to the goldfields. All five wer 
convicted in a Navy court. One wa 
hanged from the Ewing’s fore yal 
arm, a second was put to death aboam 
the flagship, and sentences of tt 
other three were commuted to it 
prisonment for the rest of their & 
listment. So ended the Coast anf 
Geodetic Survey’s only mutiny. 

Peary and the North Pole. Rov 
Peary himself was a Coast Survey 
seaman. One purpose of his 1909 1 
to the Pole was to make observ ’ 
for the Survey. After his return, 00) 
ever, doubt was cast on whether he# 

(Please Turn to Page 22A) @& 
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...NO EQUAL IN PERFORMANCE! 














SCOPE Controller 


The last word in Pneumatic Process Control 


SUPERIOR PERFORMANCE 





1. Especially suited for short spans of adjustments—vital on start-ups. 
measurement . . . ideal for time constants 3. Pre-determined mathematical settings 
of modern processing . . . outstanding in made possible by precision manufacture of 
insensitivity to ambient temperatures. gain, reset and Pre-Act units. Adjustments 
2. Exceptionally fast and responsive to stay put. 


EXCEPTIONAL ADAPTABILITY 


1, Adaptable to changes in process requirements .. . dial. Plugs into Transet Indicators and Recorders or 
complete interchangeability of components so you can locally mounted manifolds. 

convert from simplest to most complex forms of con- 3. Designed to meet the demand for more compact 
trol in the field . . . in minutes. instruments, it is ideally suited for use in graphic 
2. Instrument action reversed by merely rotating a panels and scanning and logging systems. 


SIMPLE MAINTENANCE 


1, Rugged bellows assembly, keyed in place, moves steel reaction members. Dust and moisture-proof case. 
the dynamically balanced force plate ... friction-free 3. Ease of alignment—smooth-acting, screw-driver 
bending member never needs maintenance. adjustment because of ball bearing construction. 
2.Husky die-cast aluminum assemblies, accessible 4. Easy to understand . . . easy to get at. . . simplifies 
stainless steel nozzle and baffle, hardened stainless maintenance training. 


5. Integral cut-off relay is a built-in feature. 


The Transcope Coritroller is so compact, so then can you realize how contagious enthusiasm 
simple, so smooth and responsive to adjust- can become. 

ments yet so accessible for every purpose that Write for Bulletin 98278. Taylor Instrument 
it really “gets” you. But the “pay-off” doesn’t Companies, Rochester, N. Y., and Toronto, 
come until you put it on your toughest job. Only Canada. 





VISION ° INGENUITY °* DEPENDABILITY 
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Which P&B relay did Television Associates specify 
FOR THEIR AIRBORNE COMPUTER? 
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MC Series 





Surveys for pipe lines, electric transmission 
routes and microwave paths are now made 
from the air, by radar. Television Associates 
of Indiana, Inc. developed this speedy new 
technique—and the equipment—which pro- 
vides clients with detailed profiles of the ter- 
rain to be crossed. 

Part of the equipment, an intricate airborne 
computer, requires relays that are fast-acting, 
light weight, versatile. They must have high 
shock and vibration resistance and remain 
operative in temperatures ranging from —45° C 
to +85°C. 

Modified MH relays by P&B were specified. 
These miniature relays meet all Television 
Associates’ requirements and provide high 
reliability in a mighty small package. Chal- 
lenging relay problems are solved daily at 
P&B. Twenty-five years of creative engineer- 
ing are behind every P&B relay. Write today 





ENGINEERING DATA 


SERIES: MH Miniature Telephone. 

CONTACTS: Up to 18 springs, maximum 
9 in each stack, forms A, B, C, D, E, X and Y. 
AC relays are limited to a maximum of 2 
poles. Various contact material available. 


VOLTAGE RANGE: DC - .05 to 110 V.— 
AC - 6 to 230 V. 60 cycle. 

COIL RESISTANCE: 22,000 ohms 
maximum. 

TEMPERATURE RANGE: High tem- 
perature range (DC) —55° C. to +-135° C. 
Standard DC —55° C. to +-85° C. Standard 
AC —45° C. to +40° C. Other temperature 
ranges available to specification. 

TERMINALS: Standard pierced solder 
lug holes will take (2) No. 18 hook-up wires. 
Adaptable for printed circuits. 

ENCLOSURES: Dust cover plus wide 
range of hermetically sealed covers and 
types of terminations. 


DIMENSIONS: 1-9/16" L. x 25/32" W. x 
1-3/8" H. (4c Relay) 





for our new catalog. 


P&B RELAYS AVAILABLE AT MORE THAN 
500 DISTRIBUTORS IN ALL PRINCIPAL CITIES 


Potter & Buundield, ine. 


PRINCETON, INDIANA Subsidiary of AMERICAN MACHINE & FOUNDRY COMPANY 


Manvfacturing Divisions also in Franklin, Ky. and Laconia, N. H. 
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(Continued from Page 18A) 
tually reached the Pole or not, Bu i 
two Survey mathematicians Proved 
from the observations of the 
which he “shot,” that his data 
not have been made at any other 
This established the authenticity 
Peary’s claim. 

Why Whistler Lost His Job. Iq 
James McNeill Whistler, creator of 
famous oil painting “Wh 
Mother,” began his service as a Survey 
draftsman. He was an expert at the 
nineteenth-century equivalent of th 
“extended” coffee break. Ag he had 
no appetite for routine work, he Was 
fired after scarcely three month 
Thus, the Coast Survey unwittingly 
helped launch a great art career. 
High Points Thru the Years 

1834—first map published, Showing 
New York, Long Island and Conneg. 
cut coasts. 

1839—first nautical chart published 
that of Newark Bay. 

1847--first steam-driven vessel joins 
the Survey fleet. 

1895—first triangulation line acrog 
the American continent. 

1924 — Radio Acoustic Ranging 
(RAR) is developed by the Survey for 
determining ship position. 

1945—Survey is the first U. S. ageney 
to use Shoran for determining a ships 
position. 

1952—Survey sea-wave warning-ys 
tem averts loss of life in the Hawaiiay 
Islands from the Kamchatka Peningy 
la submarine earthquakes. 





Important Achievements in 
Instrumentation 

The Survey possesses. the only 
nine-lens camera in the world, used 
for aerial mapping. It also has a i} 
inch, precision camera for photograph 
ing maps, one of the few in the 
world of that size. Among its high 
precison instruments are levels, the 
odolites, capable of measuring angle 
to a fraction of a second, seismographs 
to record earthquakes, and magnetome 
ters to measure earth magnetism. 

Thirty years ago, the heliotrope, a 
instrument by which Survey member 
flashed messages from one to the other 
with the sun’s rays was replaced by 
electric lamps, and most of the signals 
are now exchanged at night. The elec 
tronic position indicator (EPI), which 
tells the Commander of a ship just 
where he is, was developed by the Sur 
vey. And the bureau is still using 
its elaborate tide-predicting machine 
nicknamed “Old Brass Brain,” a robot 
mathematician completed in 191, 
which can solve equations involving 
to 37 components. 


Sesquicentennial Celebration 

The celebration program will be ob 
served in many ways during the com 
ing year. There will be a special post 
age stamp, open house at headquarter, 
field offices, and aboard ships, meetings 
of scientific societies, special publi 
tions and demonstrations. 

The Instrument Society of Amerita 
salutes the USCGS on its 150th birt 
day. 
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| Showing 
Connect § ISA has long recognized the complexity with which the great variety of instrument equipments cut 
published, across all American industry and science. The great problem in better understanding of the scope and 
benefits of instrumentation and automatic control is logical organization and communication in the 
ssel joins interlocking complexity of equipment and its use. 
ne acta As a solution to this problem, the ISA Council voted last September to reorganize the technical 
Ranging activity committees into two basic groups—Technical Committees and Industry Divisions. In essence 
urvey for it is a systems approach to the problem of organization. 
S. agency « The Technical Committees are vertical in the organization. They are concerned with specific instruments, 
j & ship's | components, methods, techniques, and procedures for use in all industries. These are building blocks 
ning-ys in the vast warehouse of equipment and concepts available for creating and building plants, processes 
Tawaiian and organizations. Through publications, paper, conferences and symposia they will endeavor to dis- 
Peninas seminate every available fact about instruments and control equipment—such as kinds, dynamic 
characteristics, performance, availability, limitations and operation. They will cover instruments for 
every variable from transducers to computers. A second major objective is to provide that data and 
ne only information of general interest across the board, such as testing, maintenance, organization, manage- 
Id, = meat and training. In short, the Technical Committees will provide information of the instrument 
as a eee 
tograph- elements of system engineering. 
in the a . , : 
ts high € The Industry Divisions are horizontal in the structure. They are concerned with the wse of all instru- 
els, the ments and control equipment according to individual industries. It is their scope to consider selection 
5 angles of equipment and concepts to best solve the problems of instrumentation and control. Through 
ographs P P 
metome publications, papers, conferences, and symposia, they will endeavor to disseminate application data 
sm. according to specific industrial and scientific uses—from chemical manufacture to environmental test- 
es ing. In short, the Industry Divisions will provide information of combining the instrument elements 
se other of systems engineering. 
aced by — , ; , ' as 
signals “ The two organizations are superimposed to provide logical lines of communication and scope of 
‘he elee- activity. This new structure is designed for convenient organization of information and meetings 
a to meet the needs of both specific and general problems. It provides a great many centers of organized 
he Sur technical activity required to successfully cope with the problem of organization and communication 
| using in the growing field of instrumentation and automatic control. 
nachine 
a robot * Progress of these new committees and divisions within a few brief months is gratifying evidence of the 
aa practical results this new structure can accomplish. The vigor with which they are tackling problems 
indicates their acceptance of the plan. The many new important voluntary personnel on these groups 
evidences their recognition of ISA to lead in the organized dissemination of information to you and 
be ob your associates in the field of instrumentation and automatic control. 
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different types? 


ls it your job to select, buy, or use analog computers? 
wondered about design features and performance ability of the 


Have you 


Here in a two-article series is a straightforward 


explanation on what each type can do for you, and tips on 
how to put them to practical, profitable use in your own plant. 


Operational Electronic 


Analog Computers 


In the early days, specific rather than general ap- 
plications of operational-type electronic analog com- 
puters (OEAC’s) were common. Taday, however, the 
use of OEAC’s is much more uniform, as evidenced by 
the relatively-stable design of present general-purpose 
machines. This indicates a conscious classification of 
problems, and a concrete philosophy on methods of 


solution. 


In this article, Mr. Martinez explains the essential 
elements of this philosophy and shows you how to use 
these elements profitably in actual practice. Part I of 
the article introduces the main types of digital and 
analog computers, to bring out the factors special to 
OEAC’s. Part Il, to be published in your April ISA 
Journal, will illustrate how these OEAC factors must in- 
fluence your approach in solving a wide variety of prob- 
lems, with emphasis on those of the process industries. 


Code to Abbreviations 


























AC Nein-Operational Analog Computers 

OAC Operational Analog Computers 

OEAC Operational Electronic Analog Computers 
DC Digital Computers 

GPDC General-Purpose Digital Computers 

MDA Mechanical Differential Analyzers 

DDA Digital Differential Analyzers 
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by Hugo M. Martinez 


Consultant 
Berkeley Division, Beckman Instruments 


Richmond, California 


PART |. PRINCIPAL COMPUTER TYPES 


THREE MAJOR CLASSES of computers are used toda 
capable of automatically solving complex problems: 


I. Operational Analog Computers (OAC) 
II. Non-Operational Analog Computers (AC) 
III. 


This classification is based on discrete versus continu 
physical representation of variables, and on whether or ne 
mathematical operations are performed. In the first clas 
are operational electronic analog computers (OEAC) and 
mechanical differential analyzers (MDA). The variablé 
in both are physical quantities that can vary continuous 
—voltages in OEAC’s and shaft rotations in MDA’s, als 
both perform mathematical operations. In the second clas 
there are the so called “direct simulators” or “diret 
physical analog computers.” Here, the variables are a 
rents, voltages or other physical quantities which can Vay 
continuously, but no mathematical operations are p& 
formed. Class three includes the general-purpose digitil 
computer (GPDC) and the digital differential analy# 
(DDA); variables change by discrete amounts only, and 
mathematical operations are performed. 


Digital Computers (DC) 


Class |. Operational Analog Somputers 


As noted, this class of computers can perform maitlt 
matical operations on physical quantities that can Val 
continuously. The operations range from simple additi@ 
to the integration and generation of functions, and, in 
portant, may be combined so that the result of one® 
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igure 1, (Right). Circuits and their equations for the 
= operations in OEAC’s. 


atically available as the input to another (or others) 


autom How all this is accomplished 


with little or no interaction. 
in QEAC’s, and MDA’s is discussed in the following. 

4. The Operational Electronic Analog Computer. An 
appropriate definition is: “A device capable of performing 
the following mathematical operations on voltages which 
can Vary continuously: addition, sign inversion, multiplica- 
tion by a constant, multiplication of two voltages, explicit 
integration and differentiation with respect to real time, 
voltage VS. voltage-function generation, voltage vs. time- 
function generation, and all combinations of these with 
negligible interaction effects.” 

Basic to these mathematical operations in present day 
OEAC’s is the high-gain, direct-coupled electronic amplifier, 
normally called “operational amplifier.” Used with appro- 
priate auxiliary passive components, consisting of capaci- 
tors and resistors, the linear arithmetic operations, and 
integration and differentiation, are easily performed (See 
Figure 1). The low output-impedance of operational ampli- 
fers permits connecting the output of one to the inputs of 
others without materially affecting the operation performed 
in the first. Each operation can therefore be considered 
to be carried out independently of others. 

The non-linear operations of voltage multiplication and 
voltage vs. voltage-function generation require the use of 
specialized components. Methods for obtaining the product 
of two voltages are varied, the most common being simul- 
taneous modulation of a carrier wave-form with two volt- 
ages so that the resulting modulation is proportional to 
their product. Voltage vs. voltage-functions are usually ob- 
tained with appropriately-biased diode networks used in 
conjunction with operational amplifiers, by means of non- 
linear potentiometers driven by servos, or with cathode-ray 
tubes. Voltage vs. time-functions are generated as the 
solution to a differential equation in which time is the in- 
dependent variable. Also, electro-mechanical methods can 
accomplish the non-linear operations, employing electro- 
mechanical servos. Most general-purpose computers will 
have both all-electronic and electro-mechanical non-linear 
cmponents since each has advantages over the other, 
depending on the problem being solved. The trend today 
is toward designing all-electronic components which will 
have the accuracy of their electro-mechanical counterparts 
in order to obtain both high speed and accurate opera- 
tions. (A detailed description of the linear and non-linear 
components of OEAC’s and the derivation of the relations 
shown in Figure 1 can be found in 1, 2, 3, & 5 of the 
bibliography at the end of this article.) 

A general-purpose OEAC is simply a device which per- 
hits convenient interconnection of its mathematical com- 
ponents and convenient insertion of initial conditions. (Re- 
fnements and other features will be discussed in Part II.) 


B. The Mechanical Differential Analyzer. Only two 
significant changes are required in the above definition of 
QEAC’s to describe MDA’s. First: all variables are repre- 
sented by shaft rotations, including real time; second: 
integration can be performed with respect to any other 
variable, that is, shaft rotation. While it is true that 
iMegration in OEAC’s can be performed with respect to 
ay voltage, this is only so in an implicit sense. Actually, 
all integrations are performed with respect to real time 
in OEAC’s and voltage vs. voltage-integration is achieved 
by expressing the independent voltage as a linear function 
of time. For example: if it is required to integrate the 
Voltage x with respect to a voltage y, one first obtains the 
derivative dy/dt, multiplies by x to get the product xdy/dt, 
and then time integrates the product. The relation is in- 
tiated by the equation 


f xdy = f (xdy/dt) dt. 
Hence, in OEAC’s, real time integration is an explicit 


eration while voltage vs. voltage integration is an im- 
blicit one, because real time is the true independent variable 
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Figure 2. Ball-and-Disc Integration used in Mechanical 
Differential Analyzers. Motion of the disc (D) is cou- 
pled to Z-shaft by two balls (B) mounted on the worm 
gear carriage (C). In the MDA’s, real-time integration is 
performed implicitly and shaft rotation vs. shaft-rota- 
tion integration is performed explicitly. 


in the operations of integration and differentiation. In 
MDA’s just the opposite is true. Real time integration is 
performed implicitly and shaft rotation vs. shaft-rotation 
integration is performed explicitly. To produce the time in- 
tegral of some shaft rotation #, a constant-speed motor 
is used to drive the disc (see Figure 2) at some constant 
angular speed d@/dt so that 


a de dt de . ai 
ae ee: " 


The choice of the value for d@/dt dictates the time scale. 

The components of MDA’s are practically exact mechan- 
ical counterparts of the electronic components of OEAC’s. 
There are means for convenient interconnection of mathe- 
matical components and also for insertion of initial con- 
ditions. Interaction effects are minimized through use of 
torque amplifiers. ‘ 


Class Il. Non-Operational Analog Computers 

Computers of this class differ from operational com- 
puters in that mathematical operations are not performed, 
at least not in the normal sense. Thus, there are no mul- 
tipliers, integrators, etc., as in the operational type. These 
computers stem from the theory of dynamic analogs, 
wherein differential equations of the same form describe 
the behavior of physical systems taken from different fields. 
Accordingly, to solve a set of differential equations which 
describe the behavior of some physical system, it is only 
necessary to construct another system whose governing 
equations are linearly-related to those being solved, and 
then to observe its behavior in response to linearly-related 
initial conditions. Obviously, the analog set-up must be 
considerably easier to construct than the physical system 
being studied. So they generally are made up of electrical 
components which can be conveniently interconnected. 
Many other types of analog computers exist, but they are 
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usually specialized and designed to solve a specific Problen, 
There are about as many specialized analog computers ay 
there are physical variables. 


The non-operational character and other features y | 
direct-type analog computers will be discussed later jg 
solving a specific problem. 


Class Ill. Digital Computers 

The mode of representing variables in digital compute, 
departs considerably from that used in analog computers 
Instead of simple voltages, currents, shaft rotations, ete, 
one must deal with pulse configurations. The idea involve 
is nothing more than a physical representation of our og 
tomary positional value notation for numbers. The nyp 
ber eighty-five is written in positional value notation 
85, which is a number configuration consisting of ty 
digits. The general two-digit number configuration @ 
notes all numbers between 0 and 99. If the two digit 
are replaced by pulses, each of which can take on any op 
of 10 distinct amplitude values, then we have a pulse cp. 
figuration that can physically represent the 100 numbex 
Because of economic and other factors, the binary numbe 
system is generally used in present-day computers. (gp 
sequently, the pulses have but two values. 


Just as in a desk calculator, the modern electronic digit 
computer can represent numerical values to only a fini 
number of digits. A typical number of positional pulses% 
36. Since each pulse has two values, this means that, 
total of 2” different numerical values normally can & 





represented in such a computer. So the smallest amom 
by which two successive values can differ is one part in® 
which bears out the discreteness involved in the change @ 
variables. 

The basic mathematical operations performed in digital 
computers are the arithmetic ones. These are supplemented 
by logical operations and memory devices that make it poe 
sible to perform, automatically, a sequence of arithmetic 
operations and to modify the steps of a sequence as migh 
be required. 

A. General-Purpose Digital Computers. The _ possible 
arithmetic and logical operations for a given GPDC a 
stitute its set of commands or command structure. Mek 
anizing a problem amounts to the selection of a proper 
sequence of commands. For example, since integration#® 
not a basic operation, it is accomplished by adopting? 
sequence of commands that mechanizes a numerical integ 
tion scheme. The same is true for other complex operation 
like function generation. 


The three basic elements of a GPDC—memory unit, 
trol unit, and arithmetic unit—are functionally analogus® 
a sheet of paper, a human operator, and a desk calculatt 
Thus, to solve a specific mathematical problem, a prograll 
consisting of a sequence of steps is first designed. TH 
control unit (operator) instructs the arithmetic unit (@ 
culator) to perform the first step and record the resut@ 
the memory unit (sheet of paper). The control unit the 
looks at the second step and instructs the arithmetic ul 
accordingly, and so on. The analogy is oversimplified 
to be sure, but illustrates the kind of operation found® 
GPDC’s. The looking up of the next step (command), ® 
cording of results, etc., is all done automatically so that® 
human intervention is required. 


It is worth noting other differences between OAC’s ail 
DC’s in addition to their manner of representing variallé 
and type of operations performed. The solution of prob 
lems in DC’s requires that a sequence of operations be @ 
ried out in time. In contrast to this sequential mode 
computing, OAC’s perform a set of operations simw 
eously; that is, there is no timing of one operation W# 
respect to another (except in some specialized applicati 
The storing of intermediate results is therefore not requi® 
in OAC’s. Instead, it may be said that the “state” of 4 
OAC during the solution of a problem at any particl® 
time is the solution at that time. The OAC is a dynanit 
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e whose behavior is the solution of the equations to be 


ae For the same problem, the OAC behaves according 
the equations involved and the DC behaves according to 


the set Of instructions it is carrying out to solve the equa- 
tions. : : : . 

It will be recalled that, in MDA’s, real time as a variable 
had to be represented by a shaft rotation. The same type 
of feature holds in DC’s. Time must be represented as a 
definite number variable if it is to be a variable in com- 
putations, such as in the solution of time-dependent dif- 
ferential equations. In DC’s, therefore, real time is not an 
intrinsic machine variable as it is OEAC’s or AC’s. 

B. Digital Differential Analyzers. Although the above 
has been aimed chiefly at GPDC’s, much the same can be 
carried over in discussing Digital Differential Analyzers. 
The only difference is that a DDA is a specialized DC, 
although general purpose in application. The specialization 
results from built-in programs. These automatically carry 
out a fixed numerical-integration scheme such that mechani- 
sation of a problem is very much like that of OAC’s. These 
specialized features can be discussed better in the next 
section on solution of a specific problem. 


SOLVING A SAMPLE PROBLEM 


It is instructive to consider how the various-type com- 
puters are used to solve a specific problem, because it will 
darify some of the foregoing and help emphasize the char- 
acteristic features of OEAC’s. The spring-mass system 
problem (Figure 3) to be used as a sample, is a very 
simple one which could be handled in short order without 
a computer. However, it is sufficiently complicated to 
illustrate principles of operation without requiring too de- 
tailed an explanation. 

Sample Problem: Solve the differential equation 


MX + SX + KX = F (t) 
X (0) X (0) oO 


corresponding to the spring-mass system of Figure 3. 


The Direct Analog Approach 


Assuming the use of an electrical analog computer, the 
method consists in determining what combination of elec- 
trical components (capacitors, inductors, resistors) will 
have the same type of behavior-describing differential 
equation as that of the problem to be solved. Finding the 
appropriate combination is generally a matter of experience, 
although in this case a few simple rules help. Once the 
combination has been found as shown in Figure 4, the 
values for the components used are particularized so that 
the corresponding behavior is linearly related to the solu- 
tion sought. 

If X(t) is the solution sought and V(t) the solution 
yielded by the electrical network, these should be in the 
relation given by the equation 


V(t) = aX(bt) 


in which a and b are constants. 
The relations between the mechanical and circuit con- 
slants required for this equation to hold are indicated in the 
There is normally a wide latitude in the choice of 
the constants a and b consistent with practical values for L 
inductance), C (capacitance), and R (resistance). By 
Making the time scale factor b greater than one, a fast time 
simulation is obtained; b less then one implies a slow time 
ation, while b equal to one gives a real time simula- 


It is important to note the one-to-one correspondence 
between the components of the analog and the components 
ot the physical system simulated. In this particular 
Mblem, inductance is related to mass, capacitance to the 
Spring coefficient, and resistance to friction. From this 

t correspondence comes the name direct analog. 


The OEAC Approach 


Direct analog computers have two pertinent drawbacks. 
7 the difficulty of synthesizing an appropriate net- 
when the problem is at all complicated, and the other 
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Figure 3. A spring-mass system. This sample-system 
problem is solved by five different computers to illustrate 
the nature of each. 





Governing differential equation is: LV as RV + 


1 / : 
a V a E (t), where V(o) V(o) o and 
E(t) 0t<o 
; B,t>o 


1) MX + SX + KX F(t)....equation to be solved. 
o ° 1 1 . 
2) LV + RV + 7 V C E(t) equation 
of electrical circuit 
If V(t) aX(bt), then substitution into (2) 
yields 
2s . S 3 re 
3) ab* LX(bt) + ab RX(bt) + oc X(bt) = a E(t) 
Replacing bt by t, equation (3) becomes 
- . G2 1 
4) ab* LX + adbRX 4 C X C E(t/b) 


Comparison with equation (1) gives the required re- 
lations between the constants and the forcing func- 


tions 
R S L K, E(t/b) F(t) 
bL M. bwLC M ab®LC M 


From the nature of E(t) and F(t), the last relation 
becomes 


B ; 
av’Le M 











Figure 4. Direct electrical-analog solution to sample 
problem of Figure 3. 
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is that the values of the components are often awkward 
and the types of components (non-linear in particular) that 
are sometimes necessary for accurate simulation, are not 
readily available, if at all. With OEAC’s, these two draw- 
backs have been largely overcome while still retaining most 
of the advantages of AC’s. 

Mechanizing the solution of the sample problem consists 
in interconnecting operational components according to the 
mathematical operations that must be performed. First 
of all, however, and just as with the direct analog, a cor- 
respondence must be established between the machine and 
problem variables. Distance is thus related to volts in the 
case of the dependent variables, and time to time for the 
independent variables. If E is volts, then we shall require 
that 


E(t) = aX(bt) 


where a and b are constants and X(t) is the actual solu- 
tion. Substituting into the original equation, a differential 


equation for E is obtained whose solution bears the 
relation to X(t) (Figure 5). The equation in E ig 
the “machine equation” since it is in terms of 
variables. Its solution is obtained by successive j 
tion, sign inversion, and addition operations shown 
figure. These operations and their order are determ 
the straightforward procedure of solving for the } 
order derivative, obtaining all the lower-order terms 
it, and then connecting these back to satisfy the eq 
relating them to the highest-order derivative. 

tively, one could first solve for E, obtain all the 
order terms from it, and then connect these back to 
the equation for E. However, this alternative p 
would require successive differentiations instead of 
sive integrations as in the adopted procedure. Theo 
ly, it should make no difference what procedure is 
in practice, differentiation is less desirable than inte 
as it multiplies noise signals by their respective fr 
while integration attenuates them by the inverse qg 





















R, K R, a { R, S 
RR u’“R >To M’°>@R ul 
1 I R 
O = d,, a,, ads = 1; RC, oc, * b R. I 
At time t 0, switches s, and s, are closed to insure 


E(0) = E(o) 0. Simultaneous opening of s, and s, 
(an automatic feature) results in starting of solution. 


1) MX a sX + KX = F(t) = A fort > 0 is equa- 
tion to be solved. X(0) = X(0) =o 
Machine solution E(t) is to equal aX/(bdt). 
Hence, E(t) = abX(bt) and E(t) = ab* X/(bt). 
Substituting and replacing t by bt in 1), the 
equation in machine variables is 


‘ oe res K 
; --: Z a ~~: 

) ab? + ab eT a E = A for t=o; 
E(o) = E(o) = o. 


The following relations are directly derivable 
from equation (2) and represent the ones obtain- 
ing for the amplifier circuits of the above com- 
puter set-up. 








Figure 5. 








OEAC (Operational Electronic Analog Computer) solution to sample problem of Figure 3. 





Relation in amplifier No.1 





B/b (—E/b) Relation in amplifier No. 4 
t 
B/D pi (£/b*) dr Relation in amplifier No.2 
7) 

t f 
E bA(—E/bj)dr F 

Relation in amplifier No. 3 

0 

a | 


— v4 is obtained from a constant-voltage input 


in Ist amplifier. 

Time scale is changed by the simple expedient of 
changing all capacitor values (a common auto- 
matic feature). Parameters s/M, K/M and the 
scale factor a are changed by adjustment of cor- 
responding potentiometers. 








Recorder 
oscilloscope, 
oscillograph 

etc. 
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Figure 6. 








The resulting system of operational components is con- 
ditioned at time t 0 by the insertion of the proper 
initial values for E and its derivatives. This is accom- 
plished by charging the capacitor of each integrator to a 
yoltage equal to the required output of the integrator at 
time t = 0. The integrators are frozen in this condition 
util a “compute” switch is thrown, whereupon the solution 


0. 3 begins. 
As previously remarked, the solution will correspond to 
| the behavior of the computer proper, which in this case, 


put | emsists of the integrators and the other components used. 

| The reason for this is easily shown; the equation govern- 
of ing the behavior of the system of interconnected operational 
uto- components is just the equation to be solved. As with the 
the AC's, then, simulation is achieved, normally with a wide 
OT- choice in scale factors. However, unlike AC’s synthesis of 


the analog is a routine and straightforward matter. 





Tacitly assumed in the above has been the use of ideal 
operational components,—integrators that integrate with- 
out error, adders that always give the exact sum of two 
Witages, and the like. Unfortunately, perfect operational 
@Mponents do not exist; there is always some error in the 
rations which, though negligible in some problems, may 
@ to disconcerting results in others. Strictly speaking, 
0 the equation being solved by the indicated computer 
mip does not correspond exactly to the required one. The 
mce is due to what is known as “static and dynamic 
fs’ in the operational components resulting from im- 
computing resistors and capacitors, drift in the 
lers, limited frequency response of the amplifiers, etc. 
pmMost problems, the effect of these errors on the re- 
solution is negligibly small and can be minimized 
fa little care in scaling. In others, a good deal of 
mt must be exercised. Convenient means for check- 
sand making compensating changes are provided 
it modern OEAC’s. 


















se OEAC’s solve problems by simulation, there is 
ff characteristic source of inaccuracy: no two solu- 
ofthe same problem are exactly the same. This is the 
*peatability” nuisance factor encountered in all physi- 
®xperiments, and solving a problem with an analog 
ter, operational or otherwise, is no different from 
ing a physical experiment. How well one solution 
S another depends upon the stability of the opera- 
Components and the precision with which initial con- 
can be reproduced. This will differ from com- 
to computer, but is no longer a serious problem 
Stept in some critical applications. 
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MDA (Mechanical Differential Analyzer) solution to sample problem of Figure 3. 


The MDA Approach 


As one would expect, the similarity between MDA’s and 
OEAC’s results in similar approaches to this sample spring- 
mass system problem (See Figure 6). Instead of electronic 
adders and integrators, mechanical counterparts are em- 
ployed with due attention to their characteristic features. 
The resulting simulation will necessarily have to be at a 
slower time-scale than is possible with OEAC’s, because 
with mechanical components, time is represented by the 
rotation of a shaft turning at some constant speed. The 
same applies also to the accuracy of the solution. 


The GPDC Approach 


To solve the sample problem with a General-Purpose 
Digital Computer (GPDC), one must first decide what 
numerical procedure to use. The choice depends on the ac- 
curacy required, the time interval over which the solution 
is needed, and the speed with which the solution is desired. 
With a numerical procedure chosen to suit these needs, a 
program consisting of a set of commands is then made that 
will instruct the computer in the steps it must follow to 
carry out the numerical procedure. 

Let the solution x(t) be required for some time interval 
T so that 0 <— t < T. Divide this interval into n parts At 
(equal for simplicity) such that n A t T. bet t 
KAt, kK 2 oe ee nand x, x(t,). Of the many 
numerical schemes possible, assume the very simple one 
given by the three equations: 


1) x. =m +At.x, 
2) X, = X, + At. Xy 
n hm f[X,, Xx, F(t,)] 
K Ss 
=) xX, ii x, + A/M 


(from differential equation) in which x,, x,, are the initial 
conditions. Mechanization of this scheme on a desk calcula- 
tor is straight forward. Starting with the initial conditions 
xX, and X,, one first obtains x, (from 3) in accordance with 
the differential equation. Equation 1 is then used to get 
the value of x(t) at t = t,, and then equation 2 to get the 
value of x (t) att t,. This process is repeated to get 
X,, Xe, X, and so on for successive values of k. Mechaniza- 
tion on a GPDC amounts to the construction of a sequence 
of commands (a program) which will result in the auto- 
mation of the sequence of steps necessary to evaluate the 
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right hand members of the equations in the required order. 
Such a program will be peculiar to the command structure 
of the GPDC used. 

The solution yielded by the GPDC, as with a desk cal- 
culator, will consist of the value of x at n discrete values 
of t, in contrast to a value of x for every value of t, as 
obtained with analog computers. In other words, a discrete 
rather than a continuous solution is provided. A con- 
tinuous solution is approximated by making the time 
intervals At shorter, but they can only be made as small 
as the smallest amount by which two successive numbers 
can differ. Increased accuracy is achieved by taking more 
points (At smaller) and this results in a greater time to 
obtain the solution, since the time required for processing 
of the numerical scheme for each point remains the same. 
Perfect repeatability of solutions results from the fact that 
a definite, unambiguous set of commands are being followed, 
and because the variables can only change by discrete 
amounts. 

Contrasted with the AC and OAC approaches, we find 
here a marked difference. Certain requirements are first 
specified, a numerical procedure is chosen which satisfies 
them, and this procedure then dictates the sequence of com- 
mands for the computer. With an OAC, the sequence of 
operations is dictated by the original equations without 
regard to any numerical procedure. 


The DDA Approach 


The design of DDA’s has been prompted by the desire to 
obtain the convenient mechanizing features of OAC’s and 
still retain the accuracy and repeatability features of 
GPDC’s. As a result, the DDA can be considered to consist 
of digital integrators, digital adders, digital function gener- 
ators, etc., whose interconnection for a given problem is 
determined in about the same easy manner as with OAC’s. 

Actually, a DDA consists of integrator-adder electronic 
circuits schematically represented in Figure 7. These 
accept differential inputs of the integrand and of the in- 
dependent variable in such a way that the output is the 
differential of the integral. The inputs and outputs of the 
components are therefore differentials only, and a problem 
is programmed with this in mind. Equations are converted 
to differential form, the highest-order differential solved 
for, the lower-order terms obtained from it, and these are 
then fed back to satisfy the equation for the highest-order 
differential. Physical interconnection of the integrator- 
adders is accomplished by inserting a numerically-coded 
program into the machine. Once this has been done, the 
computer proceeds to solve the differential equation by 
processing each of integrator-adders, one at a time, and in 


a definite sequence, to achieve the numerical integration ¢ 
the equation. 

With respect to independent variables in integration, thy 
DDA is just like the MDA. Instead of time being repre 
sented by the speed of a rotating shaft, it is represented 


a time sequence of equally-spaced pulses. Integration with 


respect to other variables is performed explicitly. 


Summary 


Characteristic features of OEAC’s that have been noty 
' 


are: 
1. The machine variables are quantities that cap y 


continuously. The same is true for MDA’s and AC's, ) 


but not for DC’s. 

Real time is an independent machine-variable, requiring 

no representation. Representation is required in MD4y 

and DC’s, but not in AC’s. 

3. Problems (represented as a set of equations) are solyg 
by combining mathematical operations. In this, ORA¢, 
are like DC’s and MDA’s, but not like AC’s. 

4. Integration and differentiation with respect to real ting 
are basic and erplicit operations. The same operations 
with respect to other variables are obtained implicitly 
In this, OEAC’s differ from all the other computers, 

». For a given combination of mathematical operation 
the resulting behaviour of the components inter. 
nected constitutes the computer solution. In this » 
spect, OEAC’s act as simulators of systems govern 


bo 


by differential equations, just as do AC’s and MDA, | 
The behaviour of a DC is governed by a set of sequep | 


tially-obeyed instructions and is not described by th 
equations being solved unless these are of the Booleg 
algebra type (logical equations). 


6. The solutions provided by OEAC’s are in continuoy | 


form. This is not the case with DC’s. 

Part I has dealt principally with the general nature ¢ 
the various computer types without regard to their acty 
performance. Solution speeds, solution accuracies, flexibi- 
ity, programming convenience, etc. will be discussed 
Part II (April ISA Journal) in elaborating on applie 
tions of OEAC’s. 
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Note: a) dt is provided as a pulse rate 


5. These are automatically added to get 








b) The lower input to integrator (1) consists 


of the joint outputs of integrators 3, 4, and 


P K 
dx = s/M dr V xadt + A/Mdt which is 


the differential form of the sample equa- 
tion. 

c) Integrators 3, 4. and 5 act as constant mul- 
tipliers. 





Figure 7. DDA (Digital Differential Analyzer) solution to sample problem of Figure 3. 
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Every designer wants his creation to succeed. But often, he 


gets so involved in the measuring mechanism itself that he 


neglects the actual form of the final instrument. 


Here are 


21 check points for instrument designers that guarantee use- 


fulness, versatility, popularity, and above all, salability. 


A Check List 


for Successful Instrument Design 


IN THE FINAL STAGE of instrument design, the group- 
ing together of the operating elements into a complete 
apparatus should be given careful thought, to assure that 
the device will become a generally accepted tool in its own 
field, and the key to unsolved problems in related fields. 
lack of such planning often limits an instrument to the 
designer’s personal use in his own particular problem. 

Here are presented some principles which we have found 
add to the usefulness, versatility, accuracy, popularity, and 
the salability of instruments. Although it is sometimes 
necessary deliberately to violate some of these principles 
in order to meet rigid market requirements, we believe 
that their logical and objective consideration, before the 
instrument takes its final form, will surely result in a more 
satisfactory product. 


1. INDICATE DIRECTLY THE MAGNITUDE OF THE 
PROPERTY MEASURED 


Complicated meter corrections discourage the use of a 
testing device. When corrections for interfering properties 
are automatically made, the instrument, because of its 
simplicity, becomes a tool available to all who are in- 
terested in the measurement. 


2 DON’T ALTER THE MAGNITUDE OF THE PROPER- 
TY MEASURED 


The trends to vacuum-tube voltmeters and low-resistance 
Milliammeters are based on this consideration. Light 
Mattering, a new technique which has no effect upon the 
Measured, is gaining popularity as a method for 
( molecular weight changes. It is no wonder that 
imethod finds applications in the investigation of mole- 
f phenomena, where the electron microscope, requiring 
ion of the sample, cannot be used. 


ON’T INTERRUPT THE SYSTEM TO MAKE THE 
SUREMENT 


“clamp-around” ammeters are prime examples of the 
re-it-while-it-works” technique. An instrument which 





steals no operating time from the system has an economic 


advantage. 


b 1957 


by Justin J. Shapiro 


Chief Electrical Engineer 
Instrument and Electronic Division 
Land-Air Incorporated 
San Leandro, California 


4. EXTEND THE INSTRUMENT, IF PRACTICAL, TO 
THE MEASUREMENT OF RELATED PROPERTIES 


A simple fitting, a replaceable meter scale, an additional 
paragraph in the instruction manual, or perhaps, a sub- 
stitute detector might multiply the uses for a device. For 
example, in a simple magnetic permeameter, an additional 
meter scale extended the instrument’s use to a heat-treat- 
ment testing device. 


5. FURNISH A MEANS OF CALIBRATION WITH THE 
DEVICE 


Rarely deviate from this principle. In recognition of this 
rule, most recording devices have automatic standardiza- 
tion. Such calibration assures accuracy and inspires con- 
fidence in the instrument. An instrument which can be 
easily calibrated on the spot will be used more often and 
will find a wider market than a device which must be 
occasionally returned to a testing laboratory. 


6. MINIMIZE THE REQUIREMENTS FOR SAMPLE 
PREPARATION 


Time is money. The instrument which can eliminate a 
costly step in the measurement is a more valuable device. 
Our most recently proved example is an indicating and 
recording polarimeter which eliminates the necessity for 
clarifying the sample before measurement. 





7. MINIMIZE THE MEASUREMENT TIME 


Direct-reading instruments are gaining popularity at the 


expense of manually-adjusted null-balance devices, even 
though the latter are often more accurate. The growing 
market for instruments is concentrated on time saving 


devices. 
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8 BUILD THE INSTRUMENT TO WITHSTAND THE 
USE AND ABUSE IN ITS INTENDED AND EXTEND- 
ED ENVIRONMENT 


The designer must protect the instrument from the de- 
structive agents found in the operating area of the device. 
For example, if an instrument will be used at high alti- 
tudes, in tropical climates, in polar regions, aboard ship 
or in engine-overhaul shops, the instrument and all of its 
components should be selected for proper operation under 
the prevailing conditions. This may mean ruggedizing, 
fungus-proofing, pressurizing, or sealing and desiccating. 
After considering typical operating environments, other 
fields in which the same instrument might find applications 
should be considered. One good example is the automobile- 
engine analyzer which found an aircraft-engine market. 


9. FIT THE SIZE AND WEIGHT OF THE DEVICE TO 
THE MEASUREMENT AREA 


Miniaturization, a popular trend, may be undesirable if 
adequate space is available and where cost and reliability 
are important considerations. On the other hand, the 
minute size of the typical research cubicle demands port- 
able, lightweight equipment. Seriously consider the size 
and weight factors in the salability of the product. 

We have used a simple rule to determine the minimum 
size of a research instrument. The meter scale should be 
sufficiently large so that it can be read easily with the 
precision the instrument mechanism offers. The instru- 
ment itself is then designed down to the size of this scale. 
Portability may often be the only feature justifying a new 
instrument—witness the new pocket-size test meters, oscillo- 
scopes, continuity testers and phase indicators. 


10. MINIMIZE THE POSSIBILITY OF OPERATOR 
ERRORS 


“Simplification for function” has been a rule in our de- 
sign. Simplification, with the resulting minimization of 
the possibility of errors, may be accomplished in many 
ways. For example, we combine into one switch all switch- 
ing operations for a single measurement. Positioning 
detents are used wherever a manual adjustment of a multi- 
position knob to a fiduciary line is required. Mechanical 
rigidity of all shafts, cables, controls and levers is help- 
ful in preventing adjustment errors. The intelligent use 
of color may sometimes indicate logical sequence and func- 
tion more readily than printed words. 


11. PROTECT THE OPERATOR FROM OPERATOR 
CARELESSNESS 


Never rely on the “perfect” operator—he doesn’t exist! 
Don’t use a pressure indicator which might blow up in 
the operator’s face should he turn the wrong valv e. Safety 
has a high dollar value. 


12. PROTECT THE INSTRUMENT FROM OPERATOR 
CARELESSNESS 


Have you ever plugged a 6-volt lamp into a 115-volt 
outlet? Have you ever connected an ammeter “across” 
instead of “into” a line? This rule isn’t difficult to put into 
practice when you think of it, but overlooking it can be 
disastrous to the acceptance of any device. 


13. PROTECT THE OPERATOR FROM INSTRUMENT 
FAILURE 


State and local laws show the importance of protecting 
the user from instrument failure. Unfortunately, how- 
ever, many classes of instruments are not effectively 
covered by these laws. Restrict the operating range of all 
controls to safe limits; provide the interlocks, pressure re- 
leases, adequate fusing, gage-protecticn and other -protec- 
tive elements to eliminate the internal and external haz- 
ards of an instrument. Always design to legal, industrial, 
or professional-society standards and codes. 
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14. PROTECT THE INSTRUMENT FROM “CHAIN 
REACTION” FAILURES 


Consider the effect of failure of the expendable com. | 
ponents. Will their failure result in damage to other 
components? Such “chain-reaction” failures can be pr 
vented by the intelligent use of limiting resistors, fuse 
saturable reactors. 


ne eae + 


15. DESIGN FOR RELIABILITY AND LONG SERVICE, 
LIFE 

Once a device has proved its ability to perform, tt 

expectancy can be increased in several ways: bg 

a. Substitute time-proved for untested components, J : 

b. Redesign for continuous, proper performance, 
sidering the inevitable aging and changing of @ 
ponent values. “x 

c. Strengthen wearing parts. 

Test the unit under continuous operation to 4d 
weak points. 

e. Keep adequate records of test specifications 
erational data to assure compliance with me 
recommended operaiing conditions. 

f. Anticipate maintenance requirements by setting 
an adequate store of spare parts. Include a ] 
such parts in your instruction books. 

g. Provide a record book for logging improve; 
substitutions, and improved techniques. If 












than one unit is constructed, provide for the d 
tion of this information to users. 





16. ATTACH PERMANENT BASIC INSTRUCTIONS i : 
TO THE INSTRUMENT 4 


How many instruments in your own laboratory (or sti 
room) are now gathering dust because their operating &® 
structions have been lost? An instrument without instr 
tions cannot be used. An unused instrument has neithr 
resale nor good-will value. 


17. GIVE THE INSTRUMENT A PEDIGREE 


Give the instrument its inventor’s name. Attach a name 
plate to the instrument identifying its manufacturer, moéd 
number, serial number and an address from which adé 
tional maintenance, application and modification data ca 
be obtained. Without such identification, there can be™ 
communication between the operator in the field, the ® 
ventor, and the manufacturer. Customer-suggested it 
provements can be lost, lowering the competitive standing 
of the instrument. 


18. INCORPORATE GOOD HUMAN-ENGINEERING 
PRINCIPLES 


The “no-squat, no-stoop, no-squint” feature has a real 
sales value. The logical arrangement of controls, usually 
from left to right in order of use, not only improves tt 
appearance of a unit, but also simplifies its operatiit 
Allow clearances for the manipulation of controls. Whe 
possible, arrange for finger-tip operation of dials ant 
closures, and never require more than one person to aligh 
adjust and operate a unit. 


19. REDESIGN FOR EASY ASSEMBLY, ADJUSTMENT, 
DISASSEMBLY, MAINTENANCE AND REPAIR 


A well-designed instrument should be easily checked, 
aligned, calibrated and repaired. Eliminate detective wort 
to discover the cause of failure by providing push+ 
or similar devices which identify the defective componetl, 
Often, instruments with the most minor component failit® 
are set aside only because they have the “hard-to-fix” look. 
Captive screws, plug-in assemblies and components, © 
movable panels, and accessible check points would be 
wherever practical. Ease of repair is a valuable @& 
petitive asset in any device. 
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The “‘before and after’’ look of a typical 








industrial instrument. 


(Left) the Land-Air Aircraft-Engine Analyzer before redesign. 


(Right) The same instrument after changes based on the following rules, explained in this article. 


Rule 3. Eliminated necessity for disconnecting No. | spark plug to supply reference timing pulse. 
Rule 5. Reticule provided for calibration of sweep to precisely 720 degrees of shaft rotation. 
Rule 8. Ruggedized throughout to meet MIL specs. 

Rule 10. Switching functions combined. 

Rule 16. Attached instruction plate to door. 

Rule 20. Redesigned throughout to latest styles and practices. 


Rule 21. Supplied compartment for holding accessories. 








2. CONFORM TO THE RECOGNIZED PRACTICES 
AND TASTES OF THE USER’S PROFESSION 


Hospital personnel prefer colorful, enameled, steel-en- 
cased instruments, while dentists demand streamlined de- 
Viees designed to fit into their dental units. It is wise to 
check on the latest demands of the particular profession 
whose acceptance of the instrument is needed. A perfectly- 
functioning device may be rejected by its intended market 
because it does not comply with the styles of the moment. 


2. MAKE A COMPLETE INSTRUMENT 


Incorporate everything into the device necessary to make 
the measurement. If an adapter or a connector is needed 
0 make the measurement, do not rely upon the thought- 
fulness of the user to provide it. Furnish that extra 
simmick” needed, be it a cuvette, an eye dropper or a piece 
of Sealing wax, and provide a secure storage for every ac- 
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cessory that can’t be directly attached to the instrument. 
If spare parts are required, secure them properly and with 
adequate information on indestructible tags, or on the parts 
themselves. 


CONCLUSION 


An outline has been given of check points that should be 
considered before an instrument is designed in its final 
form. We have found these principles to be practical and 
profitable. Although no claim is made for great originality 
in the formulation of these checks, we believe that their 
presentation in one compact list satisfies a need recognized 
for many years. 
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ENGINEERS’ NOTEBOOK 











Charts or slide rules are adequate for control-valy | 


sizing of normal liquids and gases. But whe, 
the fluid flashes in passing through the valves, eye, 
experienced engineers only “‘guesstimate’’ the valye 
size. Here's a way to size for flashing fluids with 


accuracy as good as the valve-sizing chart itself 


Sizing Valves for Flashing Fluids 


ONE OF THE MOST BAFFLING PROBLEMS of valve- 
size selection comes when the fluid density changes non- 
linearly in passing through the valve. The most common 
example are liquids which flash within the valve. Some 
control engineers pick a valve well on the large side, know- 
ing that flash greatly cuts capacity, but others often guess 
on the low side, with disheartening results. This article 
presents a method for solving these annoying situations. 


The liquid valve-size selector, Figure 1, is based on the 
equation 
Qy = Cy V(G) (AP) (1) 
where Q, is the weight-flow of fluid given as gpm of 
water. 
C, is the valve capacity coefficient 
P is the pressure drop over the valve 
G is the specific gravity relative to water at 
62.4 lb/cu-ft - 

The F line showing valve sizes is really C, with the top 
of each box the wide open C, of that particular valve. The 
quantity line D is calibrated in gallons per minute of water 
since this is the most common unit and fluid. In making 
density corrections, one simply finds the equivalent quan- 
tity of water by dividing the weight-flow of fluid by the 
square root of the specific gravity. 

Qy = (Q:)/VG 

He then sizes the valve as though it were handling the 
new Q, for water. 

Sample Problem: To pass 300lb/min of fluid of dens- 
ity 15 Ib/cu-ft with 10 psi pressure 
drop. 

Solution: The equivalent quantity of water 
would be 300/8.33 = 36 gpm 
The specific gravity is 15/62.4 = 
0.24 (G) (AP) (0.24) (10) 
2.4 psi. 


*based on an article by Mr. Ziegler, Taylor Technology, Vol. 8, No. 2. 
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by J. G. Ziegler,* Application Engineer 


Taylor Instrument Companies, San Leandro, California 


The valve-size selection can thus be made for the equiy- 
alent weight-flow of 36 gpm of water with an equivalent 
pressure drop of 2.4 psi. Figure 1 indicates that a 1} 
single-seated valve is adequate. 

There is no reason why a valve could not be determined 
in the same manner for gas flow by converting to the 
equivalent flow and density of water and making the selec 
tion from the water flow chart, Figure 1. 

Sample Problem: Pass 250 lb/min of carbon tetrachloride 
vapor at 500°F with an upstream pressure of 100 psia 
and a downstream pressure of 60 psia. The molecular 
weight is 153.84 and, at 500°F, is well above the boiling 
point, so behaves as a gas. At the inlet to the valve, the 
C Cl, has a density of 1.5 Ilb/cu-ft or a specific gravity 
relative to water of 0.024. In ‘going thru the valve, the 
specific gravity drops as shown in Figure 2 to 60/100 x 0.0% 
or 0.0144. (The curve is heading for zero density at zen 
absolute pressure.) 

Since the same amount of vapor by weight is flowing all 
the way thru the multiple restrictions offered by the valve, 
equation 1 tells us that the quantity (G) (AP) must kh 
constant at any point within the valve. Thus, a 1 pi 
pressure drop at the valve outlet must be only six tenths @ 
efficient in creating flow as a similar 1 psi at the inlet. 

The summation of the product (G) (AP) is the shaded 
area of Figure 2, in this case, the 40 psi pressure drop mu 
tiplied by the average specific gravity or 

(0.0192) (40) = 0.768 
If the same weight of water (G = 1) were flowing thru the 
valve, the pressure drop would be 0.768 psi, not 40 psi. 

Converting the weight-flow of 250 lb/min to gallons pe 
minute we get 250/8.33 30 gpm. Figure 1 indicate 
that a 2” valve will pass 30 gpm water with 0.768 pil 
pressure drop. 


Converting Gas Flow to Equivalent Water Flow 


The following is a step-by-step method for converting 9@ 
flow and pressure drop to the equivalent water flow ané 
pressure drop. 
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es WATER 
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UME OND AND PROCEED AS ABOVE 
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Figure 1. 


1. Determine the average absolute pressure within the 
valve from the upstream and downstream absolute 


pressures 


P, P, 
t = P (average) (2) 





2 





2. Determine the gas density at the average pressure 
and the flowing temperature in lb per cu-ft and 
divide by 62.4 lb/ft® to get specific gravity relative to 
water. 

3. Multiply the available pressure drop over the valve by 
the specific gravity, to get equivalent pressure drop 
with water flowing. 

4. Divide the weight flow of gas per minute by 8.33 to 
get gallons per minute of water. 

5. Determine valve size from Figure 1 using the answers 
of steps 3 and 4. 

6. If pressure drop in Step 3 is below the limit of the 
line on Figure 1, multiply it by 100 and multiply the 


flow by V/100 or 10 and use these figures to determine 
valve size. 


When a liquid at its boiling point enters a valve, a portion 
of the liquid “flashes” to vapor to form a lower-density 
vapor-liquid mixture on its downstream side. The density 
does not fall in a linear manner with pressure as in the 
tase of gases (Figure 2), but according to the amount of 
vapor formed at each pressure and temperature within the 
valve. Due to the violent mixing action, the vapor and 
liquid should remain in equilibrium at all points, so it 
becomes possible to calculate a curve of density versus 
_—_—_——.. 


. . ‘ 
Charts are for Taylor Instrument Companies’ control valves. For other 
makes of vaive bodies, use its manufacturer's sizing charts. 
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Valve-size selector chart 


for liquids.* 


pressure using equilibrium data for the particular fluid (the 
steam table in the case of water or water solutions). 


ample. 
which is the boiling point at that pressure. 


on the downstream side 


is 35 psia. 


The easiest way to explain the procedure is by an ex- 
Assume water at 50 psia enters a valve at 281.01°F 


The pressure 


We must first de- 


termine the specific gravity of the mixture at several points 
between 50 psia and 35 psia. 


Gi 
(62.4) (Gy) (q, 


“ 


/ 


—aq.) (V2) 


where G is the specific gravity of the mixture 














q, is heat of liquid at initial (50 psia) condition 
Btu/Ib 
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Figure 2. Gas flow. 


93 






































Figure 3. Water flashing from 50 to 35 psig. 


q. is heat of liquid at the reduced pressure Btu/lb 

V. is specific volume at the reduced pressure 

r, is latent heat of vaporization at the reduced pres- 
sure Btu/Ib 

G, Specific Gravity of liquid (water = 1) 

Taking it stepwise for one pressure, say 49 psia, q, is 
250.09, q. is 248.79 or a difference of 1.3 Btu/lb. The latent 
heat of vaporization at 49/psia is 924.9 Btu/Ib, so a fraction, 
1.3/924.9 of the water, flashes to vapor. If we start with 1 





cu-ft of water, (62.4) (1.3) /924.9 = .0878 lb becomes vapor, 
which at 49 psia, occupies 8.678,cu-ft per lb. Thus, at 49 
psia we have (.0878) (8.678) = 0.762 cu-ft of steam. And 


since we have vaporized only about 0.1% of the water, we 
still have our original cubic foot of water to boot, or a total 
volume of 1.762 cu-ft. The specific gravity has thus dropped 
to 1/1.762 = 0.568. 

Similarly we fill in equation (3) for a few more pressures 
and find 


P G 
50 1.0 
49 0.568 
46 0.232 
40 0.092 
35 0.054 


This information gives the curve of Figure 3 and, by 
counting squares in the shaded portion, we obtain the area 
which is (A P)(G) and comes out 3.1 psi. In other words, 
although there is a 15 psi pressure drop over the valve, we 


Figure 4. Butane flashing from 50 to 35 psig. 
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Figure 5. Water with upstream above the flashing pressure. 


pass the same number of gallons as though we had coy 
water with only 3.1 psi pressure drop. For any require 
flow of hot water flashing from 50 psia to 35 psia, a valp 
could be selected from Figure 1 by using the “effectiy 
pressure drop” (G) (AP) = 3.1 psi instead of 15 psi. 


A similar situation is shown in Figure 4 calculated fm | 


butane at the boiling point at 50 psia flashing to 35 psig 
We find the effective pressure drop, (G) (AP), is 2.75 pi 
Figure 5 shows the effect of raising the upstream pregsup 
above the flashing point, P,. It is the same situation as th 
example of Figure 3 except that the upstream pressure hy 
been increased to 55 psi by a pump, or by adding a hydm 
static head. The area (G) (AP) is increased by 5 psi to§} 
psi, more than doubling the “effective pressure drop.” 


How to Size for Flashing Fluids 


For the Handbook Engineer, we summarize the method¢ 
sizing for a fluid which flashes in the valve. 
1. Set down three pressures 


P. Upstream pressure 
P, Pressure corresponding to boiling point 
Ps Downstream pressure. 


bo 


From steam table or equilibrium data on fluids othe 
than water, calculate the specific gravity, G, of th 
flashed mixture at several pressures between P, ani 
P, by equation (3). 

3. Plot a curve of specific gravity between P, and P, ani 
determine area under curve which will be (G) (AP). 


Figure 6. (G)(/AP) reference chart. 
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AP (G) (AP) 
P, P, 
P, = 50 psia .02 015 
.04 .024 
.06 .031 
-12 .044 
.20 .054 
.28 .061 
36 -065 
-50 .070 
P, = 20 psia .02 .012 
-05 .022 
-10 -030 
15 .035 
25 .040 
-50 .045 
P, = 10 psia .02 .013 
.04 .017 
.08 .021 
-10 .023 
.20 .028 
50 .033 











AP (G) (AP) 
P, P, 
= 500 psia .04 .033 
las . .08 .059 
12 .079 
.20 -108 
.40 .148 
.50 -165 
P, = 200 psia .02 .017 
.05 .037 
.10 .059 
.20 .086 
.30 -103 
.40 .114 
.50 .121 
P, = 100 psia .01 .009 
.02 .016 
.04 .028 
.06 .037 
.10 .040 
.20 .071 
.30 .083 
.50 .094 


4, Add (P,—P,) to (G) (AP) to give the total “Effective 
Pressure Drop” for water. 

Divide required fluid flow in lbs per min by 8.33 to 
get equivalent gpm of water. 


or 


6. Using the answers from steps 4 and 5, determine re- 
quired valve size from Figure 1. 


The curves of Figure 6 have been calculated for water, 
and give the (G) (AP) values for a range of pressure drops 
and a variety of flashing pressures between 10 psia and 
500 psia. The pressure drop is given as a fraction of the 
flashing pressure, and the (G) (AP) values likewise. Two 
examples will make clear the use of the chart. 

Problem: Water, or a dilute solution, is boiling in an 
evaporator at 20 psia, and 300 gpm must flow to a flash 
tank at atmospheric pressure (15 psia). What size valve 
is required to pass this quantity? The valve is on a level 
with the liquid surface in the evaporator. 


Solution P, = 20 psia 
AP — 


First determine AP/P, which is 0.25. From Figure 6, the 
curve for water at 20 psia shows a value of 0.04 for 
(G) (AP)/P,, so (G) (AP) = (0.04) (20) = 0.8 psi. From 
Figure 1 we find that a 6” valve will handle 300 gpm, with 
an effective pressure drop of 0.8 psi. 


Problem: The flash tank in the preceding problem is 
located 10’ below the level in the evaporator. What would 
be the effect of locating the valve down at the entrance to 
the flash tank instead of up by the evaporator body? 

Solution: Ten feet of water is approximately 4 psi, so we 
have this much additional AP before the liquid begins to 
flash. The total (G) (AP) is then 4 psi plus the 0.8 psi, or 
48 psi. From Figure 1 it is found that a 4” valve is re- 
quired. 

Moral: The few minutes it took to work this problem 
reduced the valve cost by close to $200.00! 

This last problem provides a practical clue to rapid 
solution of problems involving flashing liquids. Due to the 
quick reduction in density that takes place once flash 
starts, little effective pressure drop is realized beyond that 
point. Note on Figure 6, that water flashing at 20 psia can- 
hot give an effective pressure drop of more than 0.9 psi. 
Flashing down from 50 psia, the maximum effective drop is 
less than 4 psi. It is usually possible by piping arrange- 
Ment to raise the inlet pressure above the flashing point by 
Much more than these low values. Valves can then be 
sized using (P,—P,) as the pressure drop, neglecting the 
additional small amount available after flash starts. 


5 psi 
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Figure 7. Points for Figure 6. 


Still on the practical side, an installation in which flash 
thru a valve or other restriction limits flow to a value 
slightly below that required, can often be corrected quite 
easily. Sometimes lowering the valve to increase the up- 
stream pressure is the most straightforward solution. When 
it is not possible to increase P,, it may be better to drop 
P, by cooling the fluid ahead of the valve, either by in- 
jecting a little cold fluid, or by-passing a part of the main 
stream thru a cooler. This is often done to increase the 
thruput of parallel-flow multiple-effect evaporators, in which 
case no loss of economy results, since some of the liquid 
being evaporated is drawn from a cool point in the system 
and added to the transfer line ahead of the limiting valve. 
Surprisingly little is required since, at normal pressures, 
P, may be reduced several pounds per square inch by a 
temperature reduction of a few degrees. 

Valve sizing is no exact science by any means. But 
fortunately for the busy control engineers, it need not be. 
The above method for handling flash is not exact because 
no actual valve is a simple restriction. There are places 
of high and low velocity within the valve, and the accele- 
ration of the fluid to the downstream velocity uses up some 
of the heat, converting it to energy. 

Other effects occur in a valve handling liquid which can 
be more serious, such as cavitation. At points of high 
velocity, the accompanying pressure reduction may cause 
flash even though both upstream and downstream pressures 
are above the flashing pressure. This results in a bubble 
of vapor forming at the high-velocity point which introduces 
additional friction and reduces the valve capacity. Brockett 
and King’ have observed and reported this phenomenon. 


Effect of Larger Valves on Control 


As far as control results are concerned, there is no harm 
in increasing a valve a size or two in spite of the popular 
misconception. This allows the control engineer a factor of 
safety in sizing valves where flash is variable or uncertain, 
or where liquids are close to the flashing point and cavita- 
tion can occur. As valves are oversized, controller gains 
become lower, increasing the importance of minimizing 
dead spots in the valve operation. It is wise under these 
circumstances to use a valve positioner to eliminate fric- 
tion and to avoid “characterized” valves which usually have 
irregularities in their flow-lift curve.’ 
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Instrument Surgeons. Using almost oper- 
ating-room techniques of cleanliness, West- 
ern Electric workers Harry Fischer (left) 
and Ted Leszcyzynski (right) install glass 
seal on repeater amplifier for the first trans- 
Atlantic voice cable, under watchful eye of 
inspector John Lipyanek. They've no mar- 
gin for error: operating pressures will be 
7000 psi of salt water, life expectancy is 40 
years, and estimated service cost is one 
quarter million dollars per ‘‘call’’! 





PM at Work. We hear much about Pre 
ventative Maintenance, but don’t often sé 
it being done. Here Dave Chantry, 1BM 
service engineer, checks the myriad tubes 
of computer at General Electric's payroll 
Accounting Service, Schenectady. (Wonder 
if Dave ever throws out the wrong tube?! 
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Mom, No Hands. First 
f X-10, North American 


Look, 
hoto oO 
Aviation’s unmanned test mis- 


it has successfully flown 
ds of miles from USAF 
Missile Test Center, Florida, at 


sile. 
hundre 


supersonic speeds, to prove out 
NA’s Autonetics Division guid- 
ance and control systems for the 
Air Force SM-64 Navaho inter- 
continental strategic guided mis- 


siles. 





Rocket Stargazer. This sidereal equatorial 
mount, developed by Minneapolis-Honey- 
well aeronautical engineers, locates any 
Pinpoint on earth by sighting on the fixed 
North Star. It will be vital in 1957-58 for 
IGY and earth-satellite projects, and enemy 
detection-proof and jam-proof control of 
control of inter-continental guided missiles. 
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Aladdin’s Lamp—1957. Experimental model 
of thermopile-powered transistor radio de- 
veloped by Philips of Eindhoven, Nether- 
lands, to provide radio entertairment to 
people not served by electric power. Oper- 
ates one hour on Ygth pint of kerosene. For 
your pennies you get: 125 candle power of 
white light; sound volume ample for an 
ordinary living room. (Courtesy, North- 
American Philips, Instrument Div.) 




















times in the past year! 
business-computer evaluation. 





The use of computers for business has increased over 20 
We are now in a period of intense 
During this shakedown period, 


scientists and engineers can be important to their business 
managers by helping them to learn how to use information. 


Computers 


for Business and Management 


Business computations are tough, and many of the 
general-purpose computers now used are not ideal for 
business applications. Auxiliary equipment frequently 
must be devised to adapt such general-purpose computers 
to business operations — functions which are expensive 
or difficult for computers to do, such as sorting, filing 
maintenance, and searching. 

The first article in this series (February 1957 ISA 
Journal) dealt with the use by business and management 
of general-purpose computers. In this second article, Dr. 
Grabbe tells why special-purpose computers are required 
for business calculation, and describes several outstanding 
examples. 


Special Purpose Machines 


SPECIAL-PURPOSE BUS NESS COMPUTERS are used 
for two reasons: 1. in some applications very ‘little arith- 
metic, but large storage capacities are involved; 2. the user 
is unwilling or unable to modify the business system to use 
a general-purpose computer. For instance, in sales or bank- 
ing, customers might not accept a new mode of operation. 
Typical examples are inventory control machines, airline 
or railroad reservations machines, and banking machines. 
These machines usually have special inputs. For point-of- 
sale recorders, and inventory-control machines, specially- 
punched garment tags are used; for reservation machines, 
metal code plates are used; for banking operations, spots 
of magnetic ink are used to identify checks. Figure 1 
shows part of the ERMA system developed for the Bank of 
America in California. 

These special-purpose business machines are of interest 
because industrial processing is approaching a similar stage 
in which special-purpose machines will be used for specific 
tasks when the cost of the general-purpose machine is not 
justified. 


*From a presentation to the Computer Symposium, IIth Annual! ISA Con 
ference, New York City, September 20, 1956. 
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Input-Output and Peripheral Equipment 


A difficult problem in data processing is getting the in- 
formation into “machine language.” At present, keyboards 
are almost universally used in business to enter information 
into punched cards, punched tape, or magnetic tape for 
computer input. Since human errors are possible, such 
keyboard entries must be checked by a second operator. 
Emphasis now is on devices for entering information into 
the computer at the point of generation rather than by the 
secondary route of punched tape or punched cards. 

Recently, much development work is being done on de 
vices which can electronically read a printed page for direct 
entry into the computer, and convert characters directly 
into printed form, as an output from a computer. One such 
machine is shown in Figure 2, built by the Intelligent Ma 
chines Corporation. This company has delivered machines 
to the Ohio Bell Telephone Company and the New York 
Telephone Company for reading bill stubs. The equipment 
scans each character electronically, interprets it, and get 
erates a corresponding machine code. 

Analog-to-digital converters also avoid time lags by 
putting information into machine language at the point of 
measurement. Digital loggers are examples. 

High-Speed Print-Out. Some applications require a high 
speed printer, because output volume of business reports is 
large. Electro-mechanical printers with speeds up to 50 
lines per minute are in use, but are expensive. Electroni¢ 
techniques are coming into use for non-mechanical printers. 
In the Charactron Shaped-Beam Tube, a page of informa 
tion—a 1024 by 1024 square of characters—is displayed 
the face of a cathode ray tube. Figure 3 shows the mask 
used to form the letters. A diffuse electron beam is first 
focused on the selected letter, then the character image is 
directed to the desired location on the face of the tube by@ 
second focusing stage. 
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Figure |. Bank check sorter identi- 
fies checks by spots of magnetic 
ink. Sorter is part of ERMA system 
developed for Bank of America by 
Stanford Research Institute, Stan- 


ford, California. 








High-Speed Memory. Another development which may 
influence business-data processing is the random-access 
memory. A random-access memory (RAM) provides quick 
access to any item contained in a storage system of high 
capacity. Figure 4 shows an experimental RAM developed 
by IBM which can store 5,000,000 characters on its “juke 
box” magnetic discs. A single read-write arm under elec- 
tronic control is directed to the desired data. With a 
random-access memory operating at high speeds, it might 
be possible in many cases to process information without 
sorting. Much of the equipment developed for business- 
computer input-output and storage will be useful in indus- 
trial process control. 

As computers are applied to large business systems, the 
need becomes evident for a very big computing facility. At 
the Ramo-Wooldridge Corporation, we are at present com- 
bining a large analog computer—300 operational ampli- 
fiers—and a large digital computer—a UNIVAC Scientific. 
This combined-computer facility, to be used for analysis of 





Figure 2. Print reader electronic- 
ally scans each character of tele- 
phone bill stubs, interprets it, and 
generates corresponding machine- 
language input for computer. Built 
oy Intelligent Machines Corpora- 
ion, 
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larger linear and non-linear systems, will be among the 
most powerful simulators in the world. While our initial 
plans are to use it for military applications, this equipment 
could be used for petroleum-refinery simulation on a scale 
heretofore impossible. Analog-to-digital conversion equip- 
ment will allow conversion of 15 quantities in either direc- 
tion, or all 30 quantities simultaneously in 90 microseconds 


or less! 


Applying Business-Data Processors 


Before automatic data processing can be applied in any 
business, certain decisions must be made by management 
regarding the mode of operation. Just as batch and con- 
tinuous processes are used in industrial processing indus- 
tries, so batch and continuous data processing can be used 
in business operations. For example: inventory control can 
be done on an item-by-item basis, or at the end of each day 
or week. Such management decisions will effect the data 
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Mask which forms letters for 1024-x-1024 character 
display on face of Charactron cathode-ray tube, made by Strom- 
berg Carlson, San Diego. 


Figure 3. 


processing system. Decisions as to how exceptions shall 
be handled and as to the degree of decentralization of 
large corporations, will also affect the system design and 
equipment. 

Once management has formed its policies, the system 
analysts take over and lay out information flow-charts 
which spell out operation details. This is a point at which 
simplifications can be introduced to improve the system. 
System analysts must be familiar with various data proces- 
sors, their capabilities and programming, since they must 
choose the equipment best suited for the job. 


Programming 


When equipment has been selected, the programming of 
problems begins in earnest. Each step in the operation 
must be converted into computer language. It is likely that 
in programming, business operations will be- scrutinized 
more logically and in more detail than ever before. Opera- 
tions that are difficult to program are costly to the com- 
pany and may require change. The programmer must make 
best use ui the computer capabilities in laying out the in- 
structions for the machine. Typical business problems are 
long, requiring 1,000 to 10,000 instructions. Such programs 
are expensive to prepare, and just as equipment or circuits 
must be debugged, so too must the program be checked for 
errors and inconsistencies—another expensive step. 

Experience has shown that no specific technical training 
is required for a good programmer, he should be good at 
abstract reasoning. The computer is a complex mechanism, 
and working out a long program might be compared with 
working out the strategy of a chess game. Shortage of good 
programmers has been and will continue to be a major 
obstacle in the use of data processors. 


Advantages of Data Processing 


Data processing systems are now being applied to a broad 
range of business problems. The advantages of using elec- 
tronic data-processing follow: 
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1. Increased Speed. In the past, management has 
ly made preliminary decisions and taken action on 
data, then modified these actions as more information jy, 
came available. But when using computers, the informs. } 
tion is more timely and much fumbling can be aVOided, 
However, it is important to note that the electronic com. 
puter does not speed up data gathering, and there Still cay | 
be considerable lag between the time an event occurs ang 
the time the corresponding data is entered into the Machine 

2. Increased Accuracy. Practically every user Of data 
processing equipment has observed increased accuracy jp 
computer output. The trend is to put the information into 
machine language at the earliest possible time and Perform 
all data processing required within the machine. The ae. 
curacy results from consolidation of files, legs manual 
handling of data, better timing of information, ang the 
self-checking features of the equipment. 


3. Multiple Inputs and Outputs. While the digital com. 
puter operates in a sequential fashion, that is, one trans. 
action at a time, it operates at such high speed that it cay 
be described as having effectively multiple inputs and oy. 
puts. In most business transactions, it is necessary to cop. 
bine information with data already on hand. By gijp. | 
ultaneously processing multiple inputs, much repetition ang 
data handling is avoided. For instance, in a billing cycle 
at the same time that bills are issued, changes in addregge 
are noted, new customers added, etc. 


4. Consolidation of Files. File consolidation provides 
definite reduction in clerical operation and in document 
storage facilities. The accuracy of the file is also improved 
since there is less copying and handling of documents 
Good examples are insurance-premium billing, utility bil. 
ing, and inventory control. In some of these examples 
reduction in the number of files required may be as high as 
8 to 1. Such operations involve drastic changes in method 
of procedure. Frequently, management takes a further 
step of making system changes. For example: the Pacific 
Mutual Insurance Company, Los Angeles, keeps no dupl- 
cate card file—all their record files are on magnetic tape, 
The Franklin Life Insurance Company keeps manual record | 
files, but records only exceptions. 


5. Automatic Processing of Exceptions. In employing 
card tabulation equipment for problems such as payroll, 
billing, etc., 5 to 10% of the transactions involve exceptions 
which have to be processed by hand. The cost of hand 
processing of such exceptions is frequently as great as the 
cost of processing all the remaining data. Electronic data 
processors can handle these exceptions; the machine de 
cisions are consistent, whereas human interpretations cat 
vary. 

6. New Information and Feedback Control. While in 
many of the data-processing applications, management ob 
tains the same type of information as formerly obtained by 
manual methods, the machine-processed data is more timely 
and more detailed and hence, is of greater value for control. 
There are a few cases in which new information is made 
possible due to the high speed of electronic equipment 
For instance, point-of-sales recorders are being used it 
inventory-control operations. These devices record 
punched tape details concerning sales items which are | 
provided on a special punched tag. At the end of the day, | 
this information is processed on an electronic computer 
provide a report on the day’s operation which is ready for 
the buyers the following morning. This is truly a case of 
management feedback control in which the buyer can pur 
chase fast-moving items quickly enough to take advantages 
of changes in customer buying trends. 

Control by the feeding back of operation information is 
done in many installations in use today. For example, @ 
inventory-control program will automatically: 1. provide 
for issuance of orders for parts in short supply; 2. provide 
warnings if back orders are not received on time; 3. coh 
tinuously calculate and set new inventory-levels on the 
basis of current and past usage. i 


7. Integrated Systems. Frequently, files and dats 
processing are duplicated at different points in a compally: 
For example, the accounting department and the production 
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ment frequently keep similar records. With auto- 

je systems, it is now possible to use the same data to 

=. all departments—production, sales, and accounting. 
sé! 


Operations Research 

Operations research, sometimes called “systems engineer- 
ing,” may be defined as the use of modern scientific tools 

j techniques for developing a quantitative basis for man- 
seamen decisions. In the United States today, there are 
over 1,000 people in business and industry engaged in op- 
erations research. The problems attacked have ranged 
from improving business and plant operations to looking 
for new things that need to be done. The business-data 
processor is a powerful tool for operations research, and is 
being used to advantage for problems too complex for 
solution by previously-available equipment. 

The large petroleum companies were among the first to 
gee the benefits of computer operations, because plant 
economic-balances, which had previously been made by 
hand and punched—card machines, could be expanded to 
include more variables when electronic computers were 
used. The basic problems are, making optimum use of raw 
materials and production facilities, and maximizing finan- 
cial returns on operations. Hence, “operations research” is 
frmly intrenched in the oil and chemical companies. 

Operations research attempts to improve business sys- 
tems by the following steps: a. analyze objectives; b. in- 
vestigate alternate approaches; c. evaluate costs; d. con- 
struct a model; e. set criterion for evaluation of the ap- 
plication. The models may range from physical models and 
graphs, to statistical or analytic mathematical models. 

In examining how business systems can be changed to 
make better use of electronic data-processing, a problem 
very similar to that in production arises, that is, the 
measurement of goals. Many plant production processes 
were initiated and put into operation without much in- 
strumentation or measurement of quality. When these 
systems became more complex and production demands in- 
creased, means of measurement and control became essen- 
tial. Likewise, as computers are applied to process control, 
it is likely that new and more exact measurements of 
quality or product composition will be developed in order 
to utilize computers. 

In business systems, the problems of measurement and 
control are probably more complex than for industrial 
process control, because inevitably, the data-processing in- 
formation involves people and we are confronted with in- 
dividual actions and human _ psychology. In factory 
processing, we can predict operations, provide preventative 
maintenance, schedule shut-downs for overhaul, and meas- 
ure Many variables exactly. On the other hand, business 
operations greatly depend on factors like confidence in the 
government, taxes, availability of capital, and the inter- 
national situation. However, in both office and factory, 
prediction is the key word of the future; operations must 
be based on predictions rather than past history. 


Computers and Management 


In many cases, management, unfamiliar with modern 
computer technology, insists that it must be shown that the 
scientific approach is superior to “experience and intuition.” 
This is a poor argument since management can never be 
robbed of its responsibility to use experience and judg- 
ment. The computer in itself, does not solve the execu- 
tive’s problems. It is merely a tool of the businessman, and 
control of his business will depend on how effectively he 
can use it. 

The present trend is to speed up gathering and transmis- 
sion of information and to provide more information for 
Management. It is unlikely that these approaches will 
Provide the answer: an orderly study of systems to de- 
ermine the variables of importance is required. The 
devising of new business systems holds great promise in 
the future. Business must spend more time in studying 
Methods of determining the value of information. A simple 
argument might be made that information is valuable 
Provided it leads to some action. If no action is taken, 
the information is basically useless. Today, management 
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Some managers, unfamiliar with computer 
technology, believe that automatic business- 
data handling will supplant their “expe- 
rience and intuition.”” But the computer, in 
itself, does not solve the executive’s problem. 
It is merely a businessman’s tool; control of 
his business depends on how well he learns to 


use it. 








pours over many reports that indicate satisfactory progress 
and require no action in order to select those few cases in 
which action is required. 


Conclusion 

Processing industries have much to gain from develop- 
ments in application of computers to business problems. 
These gains may be summarized as follows: 

1. Use of computers for industrial process control will 
be accelerated as management gathers more knowledge 
of the capabilities and uses of computers in business data 
processing. 

2. The greatest immediate benefit to plant operations 
will come from the in-plant use of equipment developed for 
business applications. Furthermore, business has demon- 
strated that it is willing to spend on reducing clerical 
costs and attacking accounting problems. The present 
tremendous surge in business computer use will reduce 
costs and increase reliability of equipment. Many input- 
output devices that were developed for business use are 
already being employed by industry. 

3. The factory-office tie-in will improve; there will be 
better coordination and less duplication in record keeping. 
This should make for smoother plant operations. 

4. There will be greater management activity in long- 
range planning that will involve plant stimulation and 
business-system analysis for design, plant-location selection, 
and operation of new plants. These efforts will all lead to 
better knowledge of plant dynamics and business systems. 





"Juke-box" high-speed random-access memory stores 
Developed by Inter- 


Figure 4. 
5,000,000 characters on its magnetic discs. 
national Business Machines. 
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The Cost of Pneumatic Control Systems 


IF IT HASN’T ALREADY, I'll bet this word automation 
will cause the instrument engineer a type of headache dif- 
ferent from that he normally gets when applying instru- 
ments for automatic control. This word has gained such 
broad usage that now even management is worried about 
it and also how much it’s really going to cost. In the 
past, we could install automatic control without anyone 
raising an eyebrow, but today the dollar sign is attached 
to every job! 

To help our instrument engineers correctly estimate 
the many different jobs they have, we developed a system 
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by E. I. Thomas, Chief Instrument Engineer 
Carbide and Carbon Chemicals Company 
A Division of Union Carbide and Carbon Corporation 


South Charleston, West Virginia 


of unit-cost figures. Unit costs were derived from both 
large and small instrument installations to get an average 
figure. By using the proper unit cost, we can now make a 
close estimate of instrumentation for any job given. 


Control Rooms by the Foot 


The days when instruments were installed close to the 
equipment have long since passed. So, whenever a neW 
unit is built, we must have a control room: (1) fer the 
convenience of the operating personnel; (2) to house the 
instrumentation. Most of our control rooms are built asa 
one-story structure 20 feet wide with the length varying 
according to the number of instruments to be applied t 
the process. If we reduce the cost of such a building to@ 
linear foot basis, which is a little unorthodox, we arrive 
at a figure of $600 per linear foot. So, the longer the 


control room has to be to enclose the instrumentation, the | 


more expensive it becomes. 


Panel and Cutout Costs 


Once we have this control room, we can have our panels 
fabricated by a panel manufacturer or, using the type of 
structure common with us, erect them in the field. The 
type framework we use is made of Unistrut or equivalent 
and, as erected into panel structures, has an average 
height of seven feet. The unit cost for the material 
erect this framework is $5.92 per linear foot and the labor 


Figure |, (Left). Unit cost for a direct-connected static-pres 


sure instrument. 
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Today, in considering instrumentation, smart management asks not only— | 
“How much will it cost to buy?’’—but, ‘‘How much will it cost to install 
Here, published for the first time, are actual cogt, 
of actual installations, just released by one of the world’s largest chemi 
plants—invaluable dollar data for the instrument and maintenance man, | 








only— 
‘Install, 
1al costs 
hemical 
-@ man, 








ineer 


ition 


m both 


average 
make a 


to the 
a new 
fer the 
ise the 
‘It as 8 
rarying 
lied to 
ig toa 
arrive 
er the 
yn, the 





panels 
ype of 
The 
valent 
yerage 








1.78 per linear foot, giving a total of $7.70.* 
ize steel panels for mounting instruments are 


cost is $ 
orga ” ” for the b at 
ese panels are 24” by 26” for the bottom and two 


center rng where the instruments are mounted, and 


oy” by 13” for the top panel, where pressure gages and 
quxiliary equipment are mounted. The cost of panels per 
linear foot is $23.72, and the labor for mounting these 

els to the framework averages $12 per linear foot. 
Cutouts for mounting the large-case instruments run $7.00 
with a cost of $3.50 for the miniature type. The cost to 
mount either large or small type instruments averages 


$10 per item. 


Air Piping Costs 
Supply Headers. Air supply headers behind the panel 
are usually made of 1%” standard brass pipe, 
which is drilled and tapped for %” pipe connections at an 
equal spacing of 4” between tapped_holes. When we use 
metal tubing to connect the instruments to this air supply, 
the shutoff valve on the header costs $2.45 each and the 
material for fabricating the headers is $1.50 per foot. 
Labor costs an average of $1.15 to make each branch air 
connection and 85¢ per foot to fabricate the main header. 
If we use plastic tubing for the air supply to the instru- 
ments rather than metal tubing, the valve cost is reduced 
to $1.65 each while the labor cost remains the same. Com- 
pining all of the material and labor cost to fabricate the 
header, we have a figure of $14.85 per foot for metal tubing 
and $12.45 for plastic tubing. 

At the time this analysis of instrument cost was made, 
y” 0.D. copper tubing cost 8¢ per foot and fittings for 
this type tubing averaged 12¢ each, giving us an average 
material cost of 15¢ per foot, and the labor for installing 
is $1.20 per foot. 

Process Piping. For process leads to instruments, it is 
necessary that the tubing be of a material that will with- 
stand corrosive action due to the process and, in addition, 
be capable of withstanding ezternal corrosion. In many 
cases, such atmospheric corrosion is more severe than that 
due to the process. If copper can be used for process 
leads, the cost is 12¢ per foot for %” O.D. size, with an 
average fitting cost of 14¢, which gives an average material 
cost of 20¢ per foot, and the labor to install %” O.D. size 
copper tubing is $1.35 per foot. If, however, the process 
requirements are such that stainless-steel tubing is re- 
quired, then %” O.D. stainless-steel tubing costing 54¢ 
per foot, and with fittings averaging $2.50, gives an aver- 
age material cost of $1.55 per foot. Normally, stainless 
steel is much harder to work than any other type tubing 
used for instrument work, so its installation labor cost 
is $1.75 per foot. 

In the past, we have had applications where neither 
copper nor stainless steel would withstand atmospheric 
corrosion, so plastic-covered steel tubing was developed. 
This material is fully-annealed, seamless, SAE 1010 steel 
with a “Vinylite’ extruded protective cover costing an 
average of 32¢ per linear foot for 3%” size. The cadmium- 
Plated steel fittings used average $1.00 each, including the 
protective tape which is used to seal the fitting once it 
is made tight. The average material cost per linear foot 
is 65¢ and the installation labor cost is $1.53 per foot. 
This tubing, properly installed, will last for many years. 
We have one such installation that has more than 10 years 
of service where the stainless steel previously used would 
hot last more than 9 to 12 months. 


Pressure-Connection Costs 


Unit cost figures for a direct-connected pressure in- 
strument are $14.00 for material and $36.00 for labor 
(Figure 1). At this point I might state that labor is based 
® a figure of $6.33 per hour, which, of course, includes 
all overhead. Now, if we adi an inert-gas purge to this 
installation, the material cost goes up to $72.00 and the 
labor to $60.00 (Figure 2). For differential-pressure type 


“Dollar figures quoted throughout this paper are based on labor and 
meterial costs in late 1954 and 1955. The reader can update these 
igures to any desired time. 
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¥ Material. $72.00 
1 Labor 60.00 
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Figure 2. Costs for static-pressure instrument with inert-gas 


purge. 


instruments, the material costs are $103.00 and labor 
$96.80 (Figure 3). Again, if we add purge to this, the 
material costs are $145.00 and the labor is increased to 
$160.00 (Figure 4). For locally-mounted transmitters 
such as differential pressure, the material costs are $103.00 
and the labor cost is $125.25 (Figure 5). With purge, 
the material cost will be $132.00 and the labor jumps up 
to $189.60 (Figure 6). 


Positioner Air-Supply Costs 


To connect the instrument air supply to a valve posi- 
tioner averaging 20 feet of tubing, the material cost is 
$20.00 and the labor is $55.00 (Figure 7). Remotely- 
located temperature instruments will average 75¢ per 
linear foot to install the capillary tubing. Now, if we 
consider temperature transmitters instead of remotely- 


Figure 3. Costs for dry-type differential-pressure instrument 
mounted above connections. 








Material $103.00 


Labor 96.80 
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Material $145.00 
Labor 160.00 











Figure 4. Unit costs for mercury-manometer differential-pres- 
sure instrument with static pen and using purge. 


located temperature instruments, the labor cost to mount 
the transmitter to the thermowell head is only $6.33. The 
air piping required for a locally-mounted controller or 
transmitter, with an average of 20 feet of tubing for the 
air supply, and no connecting tubing from the transmitter 
or controller, costs $30 for material and $68.50 for labor 
(Figure 8). Now, if instead of an indicating transmitter 
we install] what is commonly called a blind transmitter, 
the material cost increases to $35.00 and the labor costs to 
$77.00 (Figure 9). You can readily see that, by having 
such unit costs as these, as well as costs for other standard 





types of instrument installations, we can arrive at g 
figure for the installed cost of an instrument system 

I have tabulated and have shown for you in Table 
the average material and labor cost for installing tubing g 
different materials. Note that our figures place the total 
cost for material and labor of 4” O.D. copper tubing g 
$1.35 per foot, %” O.D. copper tubing at $1.55, %” OD 
stainless steel at $3.30, and %” plastic-covered steg) » 
$2.18, while polyethylene tubing installed in an insulated 
conduit averages 23¢ per foot, which price includes the 
material and labor to install and insulate the conduit. 


Overall System Costs 


Now we would like to develop for you an installed coy 
for an instrument system which might involve th 
measurement of 70 different variables with half of th 
applications controlled. The instruments are broken dow 
into 20 single-pen recorders, 10 measuring flow, 5 fm 
temperature and 5 for liquid level; 15 two-pen recording. 
controlling instruments—that is, one pen controlling, th 
second pen recording—for flow and pressure; and % 
single-pen temperature controllers. This system wong 
require 35 motor valves, 27 of which would have yaly 
positioners. Three cost analyses are given. The firg 
analysis is for instruments remotely located from the 
process by an average of 100 feet and direct-connected ty 
the process. The next is for transmitters and large-cag 
panel-type, pneumatic receivers and the last analysis js 
for miniature-type instruments with blind transmitters, 


The first system analyzed we will designate as “4” 
Table II shows the cost of such an installation and js 
broken down to show the cost for instruments, the cost of 
connections at the instruments, the air piping from the 
controllers to the control valve using %” O.D. copper 
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Figure 5. Cost for local- 
ly-mounted, close-coupled 
D/P cell transmitter. 














Material $103.00 








Labor 125.25 
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Material $132.00 
Labor 189.60 


Figure 6. Costs for D/P 
cell transmitter with purge. 
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Material $20.00 
Labor 55.00 
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Material $35.00 
Labor 77.00 
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Figure 7. Cost of air-supply connection to control valve 


with positioner. 


installation. 


tubing, and the cost for the connecting leads from the 
control room to the process using either copper, stainless 
steel or plastic covered steel. 

The second analysis of System B, shown on Table III, 
gives the cost of the transmitter and large-case pneumatic- 
receiver type of 
broken down similarly to Table II, and you will note that 
the process piping to the transmitters gives a smaller total 
figure for process tubing than was required for System A. 


This table likewise, 








Material $30.00 
Labor 68.50 
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Figure 8. Costs of piping air supply to locally-mounted con- 


troller or transmitter. 
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Figure 9. Cost of piping air supply to locally-mounted blind 
transmitter. 


Next, Table IV shows System C which covers the blind 
transmitter and miniature-receiver type instruments. 
Here, polyethylene tubing is used for all instrument air 
service from the instruments on the panel board to the 
remotely-located junction box from which 4” O.D. copper 
tubing is used and which averages 20 feet per air-line. 
Incidentally, this system is based upon the use of six, 
19-tube bundles pulled into conduit. This provides nine 
spare tubes for future additions to the control system, 
plus six pairs of wires for sound-powered telephone, one 
pair of which is a part of each plastic-tube bundle. 

A summary of the three preceding tables is given in 
Table V. Note that for Systems A and B, a control room 
80 feet long costing $48,000 is required, while in the cost of 
System C, only a 20-foot-long, $12,000 structure is needed. 
The instruments and valves for System C cost slightly 
more than either A or B. 


Table |. Installed Cost per Linear Foot of Various Tubings 

















Material 

Inc. Fittings Labor Total Cost 

~_ %" 0.0. Copper | t=) oe t $1.35 
%" 0.0. Copper tes Gee el 
~_%" O.D. St. Steel aa eS ae eee 
__%" O.D. Plastic Over Steel | a | wa |. 2.4 
~~ 2" Conduit Insulated a) [ 2.10 T 3.06 — 
3" Conduit Insulated | 154 | 380 | 534 

4" Conduit Insulated 2.09 4.20 6.29 
7 %"" O.D. Polyethylene T * «t , Eh dak, ES 

in Vinyl! Sheath | 

~_19 Tubes (2") | or _— Ts ae 

~__57 Tubes (3") ey a a ek ek. 
76 Tubes (4") 7, 7 )0—C«=Gt‘(‘(‘(Csé‘tRTC#~*# *20 
*Includes Conduit Cost Reduced to Linear Footage of Polyethylene Tubing 








Table Il. Cost Analysis of System A. Large-Case 
Direct-Connected Instruments 














| ow | ate Connecting Leads— 
Instru- | tions | Tube | 100 ft. Lead — 
| ment to %4"" | Cop- | Plastic 
Cost | Instrs. | O.D. | per St. over 
at | Cu. | | Steel | Steel 
[Panel | rcs : 
5 Flow Recorders—Process | $ 1150 |$ 999 | $ — | $1550 | $ 3300 | $ 2180 
| Material in Leads y | 5 ele SS eS 
5 Flow Recorders—Purge 1150 is | — 1550 | 3300 | 2180 
5 Temperature Recorders 1445 375 —_ ] _ — | — 
100 ft. Capillary y ; | : fc o> ee 
5 Liquid Level 1150 | 1525 — | 80 | 3300 2180 
leper Recorders—Purge mf | | , : 4 
15 Pressure Controllers, 8737 | 5325 | 2452 | 4650 | 9900 | 6540 
___ Flow Recorders—Purge = t | ae 5 
20 Temperature Control- 13,070 | 1500 | 3270, — a _ 
lers, 100 ft. Capillary I | | | 
27 D.M.V.'s with 8937 — 2025 | - _ _ 
Positioners : aS | | | | 
8 D.M.V.'s without 2088 |  — —| -{| = - 
Positioners q | | | . _ 
~ ‘Total ($37,727 | $11,249 | $7747 | $9300 | $19,800 | $13,080 
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Table Ili. Cost Analysis of System B. Large-Case Transmitter 
and Receiver Instruments 




















| Air Tubing Cost— 
a Yq" 0.0. Copper 
Instru- | Tube Con- 
ment at Trans-| Field trol Total 
eed Be __ Cost | Trans.| r | mitter Tubing | Room | 
“201 ‘Pen Recorders $2700; $ —i|$ —|$ —|$ — is — 
15 2 Pen Recorder- | 7612 | — | -- | ames | 710 | _ 
___ Controllers e =| i. 
20 | Pen Recorder- | 9950 — — | ry 1080 | _— 
___ Controllers - he 1 PRN | } 
“15 Diff. Press. Trans., 3600 ; 2997 1680 2025; 710 | > 
Direct Connected | ASE: ' f 
15 Diff. Press and | 5872 4575 | 1680 | 4050 1420 | — 
Pressure jransmitters 
—Purged el & | 
25 Temperature | 3668; *158 | 2800 | 3375 1350 
ii ar _ | ee " 
27 D.M.V.'s with | 8937 | — — | 2025 — — 
Positioners Reet Pos ico L | 
8 D. M.Y.'s without | | 2088 — | — pe 2 _ — 
Positioners \s 
Total | $44, an| $7730 0 | $6160 $16, 232 | _ $5270 | | $27,662 
*Mounting Transmitter to” a Head | 








Costs per Instrument 


An interesting way of presenting the instrument cost 
figures for these systems is to take the total cost of the 
installation, subtract the actual instrument cost, divide by 
the number of major instrument items to arrive at an 
installation-cost figure per major item. For System A, 
using copper tubing and 90 major instrument items, this 
figure is $895. For stainless-steel tubing, it is $1,011, and 
for plastic-covered steel tubing, it is $936. 

For System B, where we have 145 major instrument 
items, this figure is $604 per item. Now, in the case of 
System C with 145 instrument items, the figure is $223 per 
major item. 


instrument-Air System Costs 


The question might be raised regarding the cost of in- 
stalling an instrument-air system for a chemical plant. 
Since it is not likely that only one process exists within the 
plant, we have based our instrument-air installation figures 
on a delivered volume of 3,000 cubic feet per minute, which 
is a volume far in excess of the requirements for any of the 
instrument systems analyzed. This air system is complete 
with compressor, aftercooler, alumina traps and the neces- 
sary piping required to deliver this utility to the units. 
Such a system is estimated to cost $120,000 and, if it is 
amortized over a 20 year period (which most capital equip- 
ment is), we arrive at an amortization figure of 3 mills per 
1,000 cubic feet. Using the current operating cost figures 
for compressor stations delivering this type utility, we find 
that it is 4.8¢ per thousand cubic feet of air, and this added 
to the amortization cost, gives us a total of 5.1¢ per 
thousand feet of clean, dry air. Now, if we take System C, 


Table IV. Cost Analysis of System C. Small-Case Instruments 
Using Plastic Air Tubing 














__ Air Tubing Cost 
Process | Plastic Plastic | Copper- 
Instru- | Tube Tubing Tubing | Junet. 
ment | at Air Inc. | Box to 
Cost Trans. | Sup. Con- Instr. 
ss 2. Las [& Clk. | duit** i 
“20 | Pen Recorders | $3 $ 3600 a $ — 1 $ 46 s$-—-{|$-— 
15 2 Pen Récorder =i; - 6 | 345 | - 
__ Controller 
“20 | Pen Recorder | 10200 | = 92 “a | = 
__Controtier_ . 
15 Diff. Press. Transmitter 360) {| 2997 - 345 1680 
___ Direct Connected | 
15 Diff. Press. and Pressure ; 5872 4575 = 690 1680 
‘ _Transmitter—Purged ; | = 
£2 ‘Temperature Transmitter | 3668 *158 — | 575 | 2000 
27 D.M.V.'s with Positioners 8937 _ _ = 2025 
“8 D.M.V.'s without 2083 “= _ a a 
Positioners 1 
Total — _$462'5 | $7730 | $207 | $2622 | $8i85 
Total Plastic _ - — $2829 _ 
Total Metal — | - - _ $8185 
*Mounting Transmitter to Well Hood **From Instr. to Junction Box 











106 





Table V. System Comparison Totals 












System A: System B: | &an—> 
| Direct-Connected Large Case ietam 6 
Instruments Pneu. Rec, Poea. aa ! 
} and Trans. . 
Control Room $48,000 if $48,000 
Instruments and 37,727 44,427 
’ Valves ; } M215 
Panel Frame | 432 I 432 =. 
‘ Panels and Cutouts | 1745 I 17465 a 
Mounting Panels and| 1222 1222 Tit 
__Instruments— : | | 
Air ‘ir Header BIS 8I5 | i 
~~ Process Tubing 11,249 —- | waa 
at Panel | | 
~ Process Tubing - 7730 | ot 
at Trans. : | 
—= Metal 7747 | 27,662 | tee 
Air Tubing Plastic aan | — a 
| St. ; Plastic | % 
Copper; Steel | over — | 
Ly . _ | Steel -_ 
Process Tubing 9300 19,800 | 13,080 | _| a 
| St. Plastic TS 
Copper; Steel over $78.44 
Totals | ___| Steet | $132,003 wk 
113,237| 128,737 | 22,018 ee 











which has 27 valve positioners as air-using items, 55 trap 
mitters of various types, and 35 controllers, or a total g¢ 
117 air-using items, and assume air usage at a maximm 
of one cubic foot per minute, we find that it costs $gj 
per day for this requirement. Actually, this cost is leg 
than $4.00 per day since none of these items under norm] 
conditions will use more than % cubic foot per minute, 





Instrument Maintenance Costs 


Of course, no cost analysis is complete without some idy 
of what is required to maintain these instruments. So from 
our accounting records we learned that our field men maée 
126,747 service calls last year. This, calculated on the total 
man-hours available, gives a cost of $5.38 for each fied 
service call. Many of these calls were found to be duet 
process upsets rather than instrument troubles; it was only 
because the instrument showed an abnormal condition tha 
the operator suspected instrument trouble. We also calc 
lated the cost of overhauling an instrument in our mai 
instrument shop and found this to be $11.70 per major item 
Incidentally, major items include control valves. This cost, 
of course, should be higher than for field service calls, be 
cause all major items that are in need of complete overhaul 
or parts fabrication are brought into the shop. Now, if we 
wish to determine the total service-cost appropriated t 
each major instrument, including all overhead cost, we 
arrive at a figure of $49.60 per instrument per year. This 
is calculated by using the total of 157,711 man-hours avail 
able, plus instrument supervision and overhead cost, divided 
by the total number of major instrument items in the plant 
which was 19,135. It should be stated that a number of 
these instruments have been installed for a period of ten 
to fifteen years. 


Unit Reinstallation Costs 


Another interesting figure for comparison is derived from 
the number of instrument items installed or moved by of 
instrument fitters. Taking the number of items whith 
they handled, divided by the total cost of installers’ time 
plus overhead, we find that for the South Charleston platt, 
it costs $240 per major instrument item. This, of course, 
covers mostly the larger-case instruments, since the plant is 
one that has been in operation for many years and doe 
not lend itself readily to the use of miniature instrument 
without a complete revamping of the process being under 
taken. When you consider that the cost of the building 
structure is not included in this figure, it compares Vey 
favorably with those given previously for new-construction 
jobs. 

To summarize then, the pneumatic instrument can ® 
installed for $220 and can be operated each day at a cost of 
approximately 3.5¢ for air and serviced for 13.5,¢ te 
giving a total daily operating cost of 17¢ per instrumett 
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This is the last article in a series, begun in our Novem- 
ber issue, describing the award-winning entries in the Sep- 
tember, 1956 “New Ideas in Instrumentation” contest. 








Pneumatic Square-Root Extractor 


Honorable Mention—All Classes 
Donald R. Klein, Instructor 
Chemical Engineering Department 
Villanova University, Villanova, Pennsylvania 


The pneumatic square-root extractor is a means for ex- 
tracting the square root of an input air-pressure signal by 
using a metering orifice in series with a critical-flow orifice. 
The principle upon which the square-root extractor is based 
is that the absolute pressure upstream of a critical-flow ori- 
fice is directly proportional to the flow rate while the dif- 
ferential pressure across a metering orifice is proportional 
to the square of the flow rate. 

It was invented to meet the need for an integrator for 
use in a new type viscosimeter which was under develop- 
ment. The viscosimeter produced an output signal the 
pressure of which was proportional to the square of the ab- 
solute viscosity. It was desired to linearize the signal be- 
fore applying temperature compensation to it. 


How it Works 


The figure shows how the pneumatic square-root extractor 
operates. The 3 to 15 psig input signal for which square- 
root extraction is desired is fed into the set-point connection 
of a pneumatic-set type controller. The controller regulates 
the flow rate in the pneumatic system until the output of 
the differential-pressure transmitter matches the input sig- 
tal, The flow rate in the pneumatic system is thereby made 


‘New Ideas’ in Instrumentation 


The “New Ideas in Instrumentation” Contest 
during the New York Show last September re- 
ceived so much acclaim that the event will be re- 
peated at the 12th Annual Instrument-Automation 
Conference & Exhibit, Cleveland, Sept. 9-13, 1957. 

Edwin F. Kremer, of duPont, has been ap- 
pointed chairman of the Cleveland contest. Mr. 

mer is well qualified for this assignment inas- 
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New Ideas in Instrumentation Winner 


proportional to the square root of the input signal. The 
absolute-pressure transmitter, placed upstream of the criti- 
cal-flow orifice, transmits a 3 to 15 psig output signal which 
is proportional to the flow rate in the pneumatic system 
and is, therefore, proportional to the square root of the in- 
put signal. 

The figure shows the first rough prototype of the pneu- 
matic square-root extractor which was built from standard 
instrument components for exhibit and demonstration at 
the September, 1956 ISA Show. It operated successfully 
with a maximum error less than +2% of full-scale reading 
thru a flow range of from 30% to 100%. The maximum 
air consumption for the pneumatic system was about one 
standard cubic foot per minute. 

The pneumatic square-root extractor has not been ex- 
tensively tested. However, indications are that the above 
accuracy can be improved with more development work, 
now being done. Also being investigated is the use of less- 
costly components for the integrator. This work is being 
done under Mr. Klein’s direction as undergraduate thesis 
projects at Villanova University. 


Suggested Applications 


The pneumatic square-root extractor could be used in a 
control house in which an automatic logging system is be- 
ing added. Flow signals are usually received in the con- 
trol house as 3 to 15 psig signals which are proportional to 
the square of the flow rates. When a digital readout device 
is to be used to log all the process data in the plant, it is de- 
sirable to convert these signals to 3 to 15 psig signals which 
are linear with flow. This permits the digital values to be 
meaningful without using a slide rule or tables to extract 
the square root. All the pneumatic signals for which 
square-root extraction is desired could be connected through 
solenoid valves to the pneumatic square-root extractor. One 
signal at a time could be fed into the pneumatic square- 
root extractor and linearized. 


Contest for Cleveland ISA Show 


much as he does evaluation work of new instru- 
ments for duPont, was a member of last year’s 
contest committee, and has been chairman of a 
similar committee for the Philadelphia Section. 

It is planned to make this contest a permanent 
feature at the annual ISA shows. Complete de- 
tails and rules will be featured in next month’s 
issue of the JSA Journal. 
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New Procedure for National Nominating Committee; | 


Suggestions Welcome— Deadline March 25 


The National Nominating Committee is adopting a new 
procedure which will permit it to get a broader selection of 
nominees for national offices. While this new procedure 
is not fully approved in all its details, we would like to 
announce several important changes that are of particular 
interest to its members: 


1. National Nominating Meeting—April 6, 1957— 
Chicago Athletic Club—Bali Room—Chicago— 
9:30 A.M. 


On the above date, the National Nominating 
Committee wili meet in Chicago to nominate a 
President-Elect-Secretary, and two Divisional 
Vice-Presidents, one to become Vice-President 
of the Industries Division, and the other for the 
General Relations Division. 


During the morning session, starting at 9:30, the 
time will be allotted to members of the Society 
who wish to appear before the Nominating Com- 
mittee in behalf of any candidate for any of the 
vacant offices whose name has been submitted 
through your District Nominator prior to March 
25, 1957. 


The Nominating Committee welcomes sugges- 
tions and help of the membership in selecting 
men for these offices who— 


(a) They deem deserving of the high honor of 
national office. 





Ave., Skokie, Ill. 


Nominators-at-Large: 


Pa. 


DISTRICT I. Nominator: E. R. Hill, DISTRICT Iv. 
J. Alternate: J. H. Bertram, 600 
Asylum St., Hartford, Conn. 


DISTRICT II. Nominator: R. G. 
Quick, 901 Ridge Rd., Richmond, Va. 
Alternate: E. A. Capelle, Taylor In- 
strument Cos., 8404 Ramsey Ave., 
Silver Springs, Md. 


DISTRICT V. 


burg, Md. 


DISTRICT III. Nominator: W. H. 
Box 1507, Pensacola, Fla. Alternate: 
B. Lieberman, 104 Kelvin Lane, Oak 
Ridge, Tenn. 





NATIONAL NOMINATING COMMITTEE 


Chairman: A. F. Sperry, Panellit, Inc., 7401 N. Hamlin 


Warren Brand, Conoflow Corp., 2100 Arch St., Philadelphia, 


Dr. A. O. Beckman, Beckman Instruments, Inc., 1021 Mis- 
sion St., S. Pasadena, Calif. 
Porter Hart, Dow Chemical Co., Freeport, Tex. 


DISTRICT NOMINATORS 


Nominator: G. F. . . 
1125 Kensington Ave., Plainfield, N. Akins, 107 Pomona Dr., Rochester Evans, Convair, Dept. 64, Fort 
16, N. Y. Alternate: R. R. Webster, 
= Rolling Green Dr., RD 1, Library, 
>a. 


Nominator: E. Roy 
Myers, 427 Temple Bar Bldg., Cin- 
Alternate: Robert 


ie ae Belles Lane, Frost- Mo. Alternate: F. M. Winterburg, 


DISTRICT VI. Nominator: Ralph A. 
Watthew, Chemstrand Corp., P. O. Hexie, Basic Services Corp., 16544 
Detroit 27, Mich. 
Alternate: J. B. McMahon, 332 S. 
Michigan, Chicago 4, IIl. Blvd., Oakland, Calif. 


Plymouth Rd., 


(b) Are capable of fulfilling the heavy duties 
thereof. 


(c) Are most likely to uphold and carry forward 
the ideals, policies and traditions of ISA, 


bo 


We invite all members to submit names for pos- 
sible candidates for the above offices by March 
25, 1957. These names should be submitted to 
your District Nominator (see list on this page), 
and must be submitted by the deadline date in 
order that they may be in the hands of the 
entire Nominating Committee well in advance of 
the meeting. 





3. If you cannot appear at the meeting in person, 
we welcome any background material that you 
can send in by mail, or personally through your 
Nominator, that you feel might be of help to the 
Nominator of your District. 


4. At 12:00 Noon, the open session will terminate 
and immediately after lunch the Nominating 
Committee will retire to a closed meeting to 
select candidates. 

The names of the candidates selected will be 
announced in the July issue of the ISA JOUR- 
NAL. 


If you have any questions, please contact the Chairman or 
your District Nominator. 


A. F. Sperry, Chairman 


National Nominating Committee 





AND ALTERNATES 


DISTRICT VII. Nominator: E 
Worth, Tex. Alternate: Kenneth L. 
Puffer, P. O. Box 6236, Houston 6, 
Tex. 


DISTRICT VIII. Nominator: John V. 
Opie, 8 Kings Court, Ferguson 21, 


13226 Logan Lane, Lenexa, Kansas. 


DISTRICT IX. Nominator: R. W. 
Martig, Martig, Inc., 5741 N. E. 
Glisan, Portland 13, Ore. Alternate: 
Adelbert Carpenter, 9250 Skyline 





a 
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p Newest ISA Communication Link: 
THE NATIONAL CONFERENCE 


by Herbert S. Kindler, Director of Technical Programs, Instrument Society of America 


ISA is strengthening the plan of its conferences. Until 
now, the National ISA Organization has held just one type 
of conference, the Annual Conference and Exhibit—current- 
ly in its 12th year. We are now initiating a new communi- 
cation link, the “National Conference.” The first of these 
National Conferences will be next month’s National Nuclear 
instrumentation Conference in Atlanta, Ga., April 10-12. 

In your February ISA Journal, page 75, we explained the 
new approach to the Annual Conference which will be used 
this year in Cleveland, September 9-13. The Annual Con- 
ference will offer an overall generalized view of instrumen- 
tation and control to the thousands who attend. The aim is 
to offer this heterogeneous audience concepts of such a 
nature and on such a level that they can readily understand 
the presentation and can fruitfully apply some ideas to 
their own specialty. 

In this article we explain the new plan for “National 
Conferences” which will be supplemented to the “Annual 
Conference.” The National Nuclear Conference’ in Atlanta 
exemplifies the National Conference plan to serve the 
many specific spheres of instrumentation interest right in 
the geographical center of that interest. All important 
issues pertinent to a specific field are brought into clear 
focus by means of a well-balanced, selective program. 


THE PLAN 


A review of the Nuclear Instrumentation Conference will 
illustrate the development of a National Conference and 
demonstrate its effectiveness in the exchange of technical 


information. 


1. The Need 

A conference can be a success only if it fills an important 
need. The communication need in the nuclear field is clear- 
ly underscored by its rapidly-changing nature, by the lack 
of universal agreement on the best nuclear-plant and best 
nuclear-plant control, by the rapid rise of new applications, 
and by the international, social and political implications of 
atomic energy. 


2. The Proposal 

The germ of a novel idea can usually be traced to an 
individual. Any ISA member who conceives the need for a 
National Conference in his area can invite the National 
Organization, through his Section Officers, to sponsor a 
meeting with his Section as Host. Because of the proximity 
to Oak Ridge National Laboratories and the Savannah 
River Works, the Southeastern Regional Planning Board? 
proposed that a Nuclear Conference be held in conjunction 
vith their annual Southeastern Regional Exhibit. 


3 The Program 

Upon Executive Board approval, the Nuclear Division 
Program Planning Committee* tailored a program to fea- 
ture: Reactors, Industrial Applications, Basic Problems, 
University Programs, Medical Activities, and Health Phy- 
sits. This Committee next invited authorities best quali- 
fied to present papers in each of these selected areas. 


4 The Papers 

Each Paper is subject to review first by the originating 
cmpany, university, or government agency. The second 
review, in many cases, is by the U. S. Atomic Energy Com- 
Mission for clearance purposes and the final examination is 
by ISA reviewers. This plan of preselecting, screening, and 
teviewing assures that the Conference will provide sig- 
lificant and timely information in a reliable form. 
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THE PATTERN 


The Atlanta Conference and Southeastern Exhibit estab- 
lishes the pattern of a National Conference held apart from 
the Annual Conference Exhibit and shows how one seg- 
ment of the instrument community will be served. 

Fewer than ten cities in the United States can accom- 
modate the ISA Annual Meeting. The interim National 
Conference opens the door to National activity participa- 
tion by ISA Sections in smaller communities. 

Even before the start of the National Nuclear Conference, 
the Atlanta Section has already formed closer bonds with 
their local industries and universities. The Atlanta Section 
also expects to increase its membership through the pro- 
motional value of the Conference, Exhibit, Maintenance 
Clinics, Plant Tours, Reactor Model Displays, as well as 
their Ladies’ Program. 

This pattern, developed by the National Nuclear Instru- 
mentation Conference, indicates how one segment of the 
instrumentation community will be served. The pattern is 
a guide to future specialized conferences, but not a man- 
date. Each Industry Division and each Technical Division 
Committee is free to select the Best communication media 
which serve the needs of interested Society members. 


The stage is now set for the widespread use of the Na- 
tional Conference with its added opportunity for Section 
participation. 


Footnotes 
1. Copies of the complete Nuclear Instrumentation Conference program are 
available from the author, ISA, 313 Sixth Avenue, Pittsburgh 22, Penna. 

The Southeastern Regional Planning Board has representatives from the 

following ISA Sections: Atlanta, Birmingham, Carolina-Piedmunt, Muscle 
Shoals, Memphis. Northeast Tennessee, Oglethorpe, Tampa Bay, Tullahoma, 
Oak Ridge, Pensacola, and Savannah River. 
3. The Nuclear Program Committee, which exercised discriminating care in 
the preparation of the National Nuclear Instrumentation Conference program, 
has the following members: Dean Joseph Weil, University of Florida, Di- 
rector of Nuclear Industry Division; W. J. Ladniak, Daystrom Instrument 
Chairman; H. F. Dever, Minneapolis-Honeywell Regulator Co.; E. P. Diehl, 
General Electric Co.; R. W. Johnston, U. S. Atomic Energy Commission: 
J. R. Mahoney, Union Carbide Nuclear Co.; S. Malaker, Daystrom Instru- 
ment Co.; E. M. Pollock, Victoreen Instrument Co. 


The National Nuclear Instrumentation Conference Registration 
Form is included below for your convenience. Maintenance 
Clinic registration is also included; the Clinic will feature all 
aspects of maintenance, installation and operation of control 
valves and flow measuring instruments. 


[-------------------- 


ADVANCE REGISTRATION FORM | 

All admission tickets and badges will be held for your arrival at | 
the Conference. 

Instrument Society of America, Director of Technical Programs 

313 Sixth Avenue, Pittsburgh 22, Pa. 

Please register me for the functions I have checked. Mail to ISA 
before March 20, 1957 


(includes copy of the Proceedings) Non- 
National Nuclear Instrumentation Members Members 
Conference 4/10-12 $5.00F) $8.07) | 
Instruments Maintenance Clinic 4/11-12 3.00 TF 5.00 [) 
_________Company Purchase Order No.__ 
(Please Print) 


(Make checks or money orders payable to INSTRUMENT SOCIETY 
OF AMERICA) 


| 
I 
| 
| 
| 
I 
| 
| 
I 
I am enclosing $ 
| 
| 
I 
! 
I 
| 
l 
I 


Your Name Position 

0 oS" ieuitieeta ieodien viallihies 

SO i eomatielidleiaie ml sinpuieniiiaiiades oboe | 

EE ree ce eS eee 
Would you like to be listed Would you accept an appoint- | 


ment to a Nuclear Instrumenta- | 
tion Division : YeQ NoD | 
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Membership Relations Director Appointed 


Executive Director William H. Kush- 
nick has announced the appointment of 
Stuart D. Distelhorst as director of 
membership relations. 


In his new position Mr. Distelhorst 
will be responsible primarily for build- 
ing a program that will bring greater 
national prestige and recognition to 
ISA and its Sections. He will also ex- 
plore membership possibilities and de- 
sign a program to increase the total 
enrollment of the Society. 


Since 1952 the new membership re- 
lations director has been sales promo- 
tion manager at Orr and Sembower, 
Inc., Philadelphia manufacturer of 
packaged automatic boilers. From 
1939 to 1952 he held a similar post at 
Cochrane Corp., Philadelphia indus- 
trial power plant equipment manufac- 
turer. 

During World War II, Mr. Distel- 
horst served with the Army Signal 
Corps, principally in the preparation, 
production, and utilization of training 
films. He was separated as a major. 

After graduation from Purdue Uni- 


S. D. Distelhorst 


versity with an EE degree he became 
associate editor of Industrial Power 
(now The Plant) St. Joseph, Mich., and 
later technical editor of Air Condition- 
ing and Oil Heat (now Fueloil-Oil- 
heat), New York. 

He received the professional degree 
of electrical engineer from Purdue in 
1941. 








| ExecDirector’s Diary | 





ISA is now on the move to gain 
wider recognition of its services in 
advancing the field of instrumentation. 
If you haven’t read “America Has a 
Challenge” in the January, 1957, issue 
of this Journal you should do so now. 
Well-written by Assistant Editor 
George Hall, these excerpts of longer 
presentations by the distinguished 
witnesses whom ISA helped obtain for 
the Congressional Hearings, are being 
mailed to hundreds of influential men 
in industry, government, and educa- 
tion. The purpose is to emphasize the 
need for instrumentation education 
and point up the significant role ISA 
is playing toward making the public 
realize this need. 

If you want the full text, send 75 
cents to the U. S. Government Print- 
ing Office, Washington 25, D. C., for a 
copy of Instrumentation and Automa- 
tion Hearings, Dec. 12-14, 1956. It 
will give you a feeling of accomplish- 
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ment to find among the noteworthy tes- 
timony a full story of ISA growth, 
services, and even a comprehensive 
chart of our organization structure. 

Another public relations move is to 
distribute, particularly among user 
company executives, reprints of the 
“Management Planning for Automa- 
tion” article that appeared in last 
month’s issue (page 42). These are 
digests of the very significant papers 
presented during the Management 
Symposium at our National Conference 
in New York City last September. 

The Foundation for Instrumentation 
Education and Research, now estab- 
lished and operating, is another vehicle 
for focussing the attention of both the 
technical and general public on the 
needs for, and contributions from, in- 
strumentation progress. The ISA 
Journal has been carrying news of this 
Foundation continually. 

You will also find on this page an 
announcement that Stuart Distelhorst 
has joined my staff as Director of 
Membership Relations. His principal 
function will be to help build recog- 
nition for ISA in every possible 


‘ 


Robert Jeffries, 





Members of the Program Committee posed for this photo 
during a meeting at the Hotel New Yorker, New York City, 
when they developed plans for the President’s Mid-Winter 
Conference in St. Petersburg, Fla., February 25-27. Seated 
(left to right) are: Jack Johnston, Jr., J. T. Vollbrecht, 
Lioyd Slater, : 
Howard Hudson, Al Adier, Dick Pond, 


(left to right) are: 
Ralph Tripp, Ed Baran, and Evan Herbert. 





SAMA Slates 39th 
Annual Meeting | 


The 39th annual meeting of Scientity i 
Apparatus Makers Assn. ig sched 
for the Greenbrier, White Sulphyy 
Springs, W. Va., April 27-May 2. 

Highlighting the instrument makery 
speaker list are G. W. Crowe, Public 
relations manager, East Coast Division 
of ESSO Standard Oil Co.; Dexter 
Keezer, vice-president, McGraw-i} 
Publishing Co.; H. A. Meyerhoff, eXeCy. 
tive director, Scientific Manpower Com. 
mission; and Ross Nichols, Vice-pregj. 
dent Weston Electrical Instrument, 

ISA President Justus T. Volbpech 
and Executive Director William q 
Kushnick have been invited. 





———_ 


NOTICE — NEED $5.00? 


if you have Parts | and II of the 
1956 Proceedings which you would 
like to sell to the Society, we will 
pay $5.00 for the set. For informa. 
tion write to: Instrument Society 
of America, 313 Sixth Ave., Pitts. 
burgh 22, Pa. 














area of influence so that great prestig | 
grows for our members, Sections, ani 
Society. He will be assisted by ou 
Public Relations Committee, chaired 


BREPesstso 3833 & 


by Evan Herbert. Later, Mr. Disto- 
horst will write a monthly column tp 
keep you informed of his plans and 
progress. 


ISA has had much to brag about i 
the past. Perhaps we did not capite 
lize as well as we might have on the 
publicity value of these past events. 
Our aim is to increase the stature of 
our programs and services so we Cal 
shout louder and oftener in the future 
To make ISA’s voice swell in rising 
tides needs the vocal enthusiasm o 
each and every member. Enthusiasm 
comes from the satisfaction gained i 
serving the Sections and the National 
on committees, as officers, speakers, 
writers, etc. If you become fully a& 
tive in ISA affairs, you will automat 
cally increase our public relations pe 


tential. 


and Rex Bristol. Standing 
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A major contribution to the science 
measurement, control, and process 
design will be made with the release of 
, new series of ISA Recommended 
Practices covering dynamic test pro- 
cedures. 

The use of frequency-response tech- 
niques in testing instruments and con- 
trol systems has focused attention on 
the need for standardized procedures, 
equipment, and terminology. System 
engineering practices demand reliable 
dynamic response data for optimum de- 
sign. Acceptable standardized test pro- 
cedures are essential to the more gen- 
eral use Of dynamic response data in 
designing and applying measuring and 
entrol equipment and in designing 


processes. 
The ISA Recommended Practices 
Committee, headed by A. V. Novak, 
recognized these needs and problems 
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nearly two years ago and organized 
the RP Subcommittee on Frequency 
Response. Members of this Subcom- 
mittee RP26.1 are: 


Ff. H. Winterkamp, chairman, E. I. du 
Pont de Nemours & Co., Inc.; Dr. A. 
R. Aikman, Schlumberger Well Drill- 
ing Co.; G. H. Bouman, Minneapolis- 
Honeywell Regulator Co.; Andrew 
Bremer, Shell Development Co.; P. S. 
Buckley, E. I. du Pont de Nemours & 
(o., Inc.; R. I. Edelman, Taylor In- 
strument Cos.; G. R. Jamieson, Car- 
bide and Carbon Chemical Co.; R. C. 
Leever, General Electric Co.; T. H. 
Lotze, Fischer & Porter Co.; Prof. P. 
E. Smith, Massachusetts Institute of 
Technology; W. E. Vannah, McGraw- 
Hill Publishing Co. 


For over a year this Subcommittee 
has been working to gather data from 


“4 RP Committee to Release 


Dynamic Test Procedures 


different manufacturing and using 
companies to evaluate acceptable test 
procedures. With a membership cross- 
ing all industries and equipment types, 
this group serves as a coordinating 
agency for resolving all possible views 
to an acceptable standard. 

The first Recommended Practice to 
be issued by this group is entitled “Dy- 
namic Response Testing of Process 
Control Instruments—Part I, General 
Recommendations.” Draft copies of 
this RP are now in the hands of 50 ex- 
pert reviewers. Results of these peo- 
ple will be consolidated by the com- 
mittee and the document will be issued 
as “ISA Tentative Recommended Prac- 
tice—Part I (RP26.1).” It will estab- 
lish the basic purpose and scope of the 
series plus recommended tests, equip- 
ment, procedures, data practices and 
procedures. 


Future Plans 


Further practices dealing with dy- 
namic response testing of (1) devices 
or systems with pneumatic signals and 
(2) devices or systems with electrical 
output signals, are to be issued in the 
near future. In addition, practices 
dealing with final control elements and 
recording and display equipment are 
planned. 

These further practices are intended 
as brief, concise compilations of tests 
recommended for various specific de- 
vices. They are intended as applica- 
tions to specific devices of the testing 
ideas established in Part I, with de- 
tailed test signal and loading recom- 
mendations, and will refer to Part I 
for background information, general 
recommendations on test procedures, 
and data presentation. 





Medical-Biology 
Division Meeting 


Members of the Medical-Biology Di- 
vision gathered at Babies Hospital, 
New York City, on January 11 for the 
second meeting of the newly-formed 
group. 

One highlight of the meeting was the 
formation of a Subsection on Medicine 
nd Biology designed to unite the in- 
lerests of groups in the New York area 
who are concerned with the many 

of design and application 

ot Medical-biological instrumentation. 

new subsection will utilize the fa- 
tilities of ISA’s New York Section. 

The new subsection held its first 
Meeting on January 31 at Rockefeller 


larch 1957 


Institute. Dr. T. E. Hueter, of Uni- 
versity of Illinois, and Dr. B. J. Cos- 
man, president of Radionics, Inc., lead 
a discussion on “Ultrasonic Instrumen- 
tation for Neurosurgery.” 

Dr. Duncan A. Holaday, assistant 
professor and director of research in 
the Department of Anesthesiology of 
the College of Physicians and Sur- 
geons at Columbia University, has been 
elected chairman of the subsection. 


RP7.2 on Color Code 
for Panel Tubing 


R. U. Stanley, chairman of the Sub- 
committee on Pneumatic Circuits RP-7 


These Recommended Practices are 
expected to fill the steadily-growing 
need for uniform dynamic response 
testing methods, and to assist people 
unfamiliar with this field in starting 
a dynamic response testing program. 
Use of these practices should result in: 
1. Data that will characterize dynam- 
ic performance in a uniform, com- 
parable manner. 

Data of value for control system 

design as well as for performance 

characterization. 

3. A maximum amount of useful data 
per testing dollar. 
Following is a brief outline of Part I 
(RP26.1) that is about to be issued: 
1.0 Purpose 
2.0 Scope 
3.0 Factors to be considered in dy- 
namic response testing’ 3.1 Use of 
Data; 3.2 Interaction; 3.3 Non- 
linearity; 3.4 Power supply to de- 
vice under test 

4.0 Recommended Tests: 4.1 Input sig- 
nals; 4.2 Loading 

5.0 Test Equipment and Procedures: 
5.1 Data required; 5.2 Generalized 
test setup; 5.3 Test equipment; 5.4 
Testing procedures 

6.0 Data Presentation: 6.1 Sine wave 
test data; 6.2 Step test data; 6.3 
Supporting information 

7.0 Glossary of Terms 

Subcommittee RP-26 would be inter- 
ested in any comments on needs or 
problems in dynamic response testing. 
It is also interested in determining if 
there is a need or desire for similar 
practices in the hydraulic and aero- 
nautical fields. 

Please address all comments to the 
Committee Chairman, F. H. Winter- 
kamp, E. I. du Pont de Nemours, Belle 
Works, Charleston, W. Va. 


bo 


announced that a draft of Recom- 
mended Practice RP7.2, “Color Code 
for Panel Tubing” has been sent to a 
board of review. 

The purpose of this Recommended 
Practice is to provide a uniform color 
code by function for pneumatic tubing 
on instrument panels. 

Color coding of pneumatic tubing is 
desirable for instrument panels having 
a large number or a high density of 
instruments, and for instrument panels 
having inter-connecting functions. This 
coding permits rapid identification of 
pneumatic tubing circuits by plant in- 
strument men. 

Color Code for Panel Tubing RP7.2 
specifically is not intended for identi- 
fication of tubing beyond the panel for 
either single tubes or cable tubing. 
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meeting previews 





Third National ISA Symposium on 
Instrumental Methods of Analysis 


Plans have been announced for ISA’s 
Third National Symposium on Instru- 
mental Methods of Analysis to be held 
at the University of Chicago, June 13- 
15. Program planning for the event is 
being done by the Analysis Instrumen- 
tation Committee with the Chicago 
Section acting as host. 

The first day of the Symposium, 
June 13, will cover latest developments 
in analytical instrumentation theory. 
Papers have been solicited on current 
theoretical work in polarography, chro- 
matography, electronic circuitry in 
analysis instrumentation, spectropho- 
tometry, refractometry, and _ allied 
fields. 

The following day will feature 
specific developments and applications 
of every branch of analysis instrumen- 
tation including: radio frequency spec- 
trometry, .industrial pH, chemical 
methods of analysis, X-ray and elec- 
tron spectroscopy, infrared and ultra- 
violet spectrometery, and mass spec- 
troscopy. 

An Analytical Instrumentation Clinic 
is on the agenda for Saturday, June 15. 


Six simultaneous sessions are planned. 

Members of the Analysis Instrumen- 
tation Committee active in the pro- 
gram planning are: 


T. C. Wherry, Phillips Petroleum Corp., 
Chairman; M. D. Weiss, Fischer & Port- 
er Co., Program Chairman; J. J. Noe- 
bels, Beckman Instruments, Inc., Com- 
mittee Vice-Chairman; V. N. Smith, 
Shell Development Co., Committee Vice- 
Chairman; and G. A. Larson, The Tex- 
as Co., Analytical Instrumentation Clin- 
ic Planning. 


Members of the Chicago Section Host 
Committee and others active in this 
event are: 


H. C. Roberts, University of [Illinois, 
Host Committee Chairman ; A. rens, 
Pure Oil Co., Arrangements Chairman ; 
D. S. Dickey, Murphy & Dickey, Social 
Chairman; W. A. Kates, W. A. Kates 
Co., Publicity Chairman; R. T. Kohler, 
Panellit, Inc., Physical Properties Chair- 
man; D. M. Boyd, Universal Oil Prod- 
ucts, Chicago Section President; J. B. 
McMahon, Manufacturer’s Representa- 
tive, Past National ISA President; R. 
R. Proctor, Pure Oil Co., District VI 
Vice-President; J. Tannenbaum, elec- 
tronics consultant. 


For more information regarding this 


Symposium contact M. D. Weiss, 
Fischer & Porter Co., Hatboro, Pa. 





Third ISA Flight Test Symposium Scheduled 


The Statler Hotel, Los Angeles, 
Calif., will be the scene this year of 
ISA’s Third National Flight Test In- 
strumentation Symposium, April 29- 
May 1. 

The three-day meeting will be spon- 
sored jointly by the Los Angeles and 
Mojave Desert Sections in cooperation 


with the Aeronautical Industry Di- 
vision’s Flight Test Committee. The 
opening day’s panel session will 


deal with “Optimum Aspects of an 
Instrumentation System,” followed on 
Tuesday by a discussion on “Limita- 
tions of Current Instrumentation Sys- 
tems.” The final day’s panel session 
will be devoted to “Advanced Instru- 
mentation Techniques.” 

The 18 technical workshops during 


the meeting will cover such topics as: 
instrumentation facility management, 
practical accuracy of airborne compon- 
ents and systems, review of magnetic 
tape recording progress, in-flight cali- 
bration techniques, transducers’ vs 
flight environments, and advance re- 
cording techniques. 

Three panel forums to be conducted 
by ISA’s Missile Tech Committee are: 
“Over - Instrumentation; Correlation 
Between Missile Static Test and Flight 
Test Data; and Power Spectro Density 
Techniques. 

For more information contact 
Eugene Spencer, ISA Los Angeles Sec- 
tion, Cffice of the Secretary, 5225 Wil- 
shire Blvd., Los Angeles 36, Calif. 





National Telemetering Conference in El Paso 


The seventh annual National Tele- 
metering Conference, sponsored by In- 
strument Society of America in coop- 
eration with AIEE, and IAS, will be 
staged May 27-29 at the Hotel Cortez, 
El Paso, Tex. 

“Industry-Government Cooperation 
in Telemetering,” is the general theme 
that has been chosen for the eight 
sessions of the conference. Session 
subjects will include: The use of trans- 
ducers in telemetering systems; tech- 
niques in aircraft flight testing; in- 
dustrial telemetering; mechanical and 
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environmental aspects of packaging; 
and new telemetering systems. Another 
session will highlight the techniques of 
data transmission from the first man- 
made earth-circling satellite. All tech- 
nical papers will be printed and dis- 
tributed before the sessions. 

This National Telemetering Confer- 
ence is recognized as the major meet- 
ing in the nation for those in the tele- 
metering field. Contact H. Pruss, 
Federal Electronics Corp., N. Las 
Palmas Ave., Los Angeles 38, Calif. 





Electronics in Industry 
Meeting in Chicag, 


The Professional Group on Indy. 
trial Electronics of IRE, ang the 
Armour Research Foundation of Ti 
nois Tech. will jointly SPONSOr a op 
ference on “Electronics in Indygtsy 
April 9-10, at Illinois Tech Commo 
Bldg., Chicago. Included aMOng th 
subjects to be covered in papers are: 


Basic Instrumentation, W. A. Wildhack 
NBS 2 

Communication etween Instrument 
Controls, and Man, H. B. Ziebolz, A. 
kania Regulator Co. 

Direct-Reading Digital Transducers, w 
H. Kliever, Cleveland consultant . 
Magnetic Amplifiers in Industrial jp. 
strumentation, W. A. Geyger, Naval Ord. 
nance Lab. 

Card-Programmed Control of Rey 
Rolling Mills, E. H. Browning, Weg. 
inghouse 

Solid-State Devices in Industrial Ble. 
tronics, L. DeVore, Stewart-Warne 


Corp. 

Nuclear Instrumentation in Industrial 
Electronics, N. C. Anton, Anton Ele. 
tronics Labs. 

Analog Computer Techniques in Contrd 
System Design, E. Goggio, Tammen and 
Denison 


For information contact D. — 
Thormahlen, Armour Research Foy, 
dation, W. 35th St., Chicago 16. 





Power Meeting Slates | 
Papers on Automation | 


The American Power Conference, 
sponsored by Illinois Institute @ 
Technology in cooperation with 14 co: 
leges and nine engineering societies, 
will be held March 27-29 at the Sher 
man Hotel, Chicago. Papers on auto | 
mation that will be presented during | 
the three-day meeting are: 


Maintenance Problems of Electronic 
Equipment in New Generating Stations, 
R. V. Sperlik, Commonwealth Edison 
Frequency and Load Control Problems in 
a Large Power System, C. L. Karr, TVA 
Operating Experience with Dispatch 
Computer in Automatic Power System 
Control, R. H. Travers, Ohio Edison Co. 
The Use of Digital Computers for Piping 
Flexibility Calculations, T. Kollflat, K. E. 
Knapp, Sargent & Lundy 

Generalized Heat Balance Computation 
on the IBM 650 EDPM, R. K. Large, De 
troit Edison 

Application and Technical Uses of Digi- 
tal Computers, L. W. Swanson, A. An- 
derson & Co. 

The Role of an Independent Compa- 
tional Facility in Power Systems Engi- 
neering, R. B. Wise, Armour Research 
Foundation 

Potential Computer Applications in ® 
Power Co., L. E. Jensen, Illinois Power 
Co. 

Relation of Digital and Analog Com- 
puters in Solution of Power Systems 
Problems, D. B. Breedon, R. W. Fergu 
son, Westinghouse 


For information contact F. Judd 


Illinois Institute of Technology, ¥. 
33rd St., Chicago 16. 


Exposition Postponed 


The Military Automation Exposition 
scheduled for New York’s Trade Show 
Bldg., March 18-21 has been postponed 
until June 9-13, 1958. It will be hell 
simultaneously with the Fourth It 
ternational Automation Exposition # 
the Coliseum. 
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[SA has compiled a list of motion 
films and slides that should be 
yseful to many Section program chair- 
men in planning monthly meetings. 
The Society has endeavored to in- 
dade only films of current or basic in- 
terest to the instrument profession. 
The National Office will appreciate 
comments regarding these films and 
will be especially interested to learn if 
waders feel any should be stricken 
from the list. It will also apreciate 
pearing of films not included which 
readers feel would be appropriate. 
Supplements of this list will be is- 
ged from time to time as knowledge 
of additional or new films is obtained. 
Amore detailed listing of these films 
jsavailable. Write H. S. Kindler, Di- 
retor of Technical Programs, ISA, 313 
Sixth Ave., Pittsburgh 22, Pa. 


1. Principles of Automatic Control 
Produced by: Instrument Society of 
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Source: ISA, 313 Sixth Ave., Pittsburgh 
22, Pa. 

Cost: Return Transportation 
Sections only). 
per showing. 

Excellent training film for presenting 

basics of automatic control to students, 

design engineers, technical personnel, in- 
strument mechanics, production super- 
visors and operators. Each showing gives 
viewer a better understanding of how to 
solve control problems and encourages 
tlser coordination of company efforts 
to assure profitable process operation. 16 
mm, sound, 55 minutes. 


(for ISA 
Other groups — $20.00 


2. Massachasetts Institute of Technology— 
Automation 


Produced by: Young America Films 
Source: Young America Films, 18 E. 41st 
St., New York 17 
Approximately $5.00 

Dr. Norbert Wiener and Dr. Claude Shan- 
non describe and illustrate automation and 
robot machines and the part they play in 
our way of life. 16 mm, sound, 27% 
minutes. 


4. A Dawn’s Early Light 

Produced by: Westinghouse 

Source: Westinghouse Electric Corp., P.O. 
Box 868, Pittsburgh 30, Pa. 

Cost: Return Transportation 

Stars Fred MacMurray and Fay Wray in 

& moving drama about the practically un- 

limited uses of atomic power in our every- 

day living. Film shows not only the mili- 

tary benefits of atomic power, but em- 

civilian needs—from preserving 
& steak to lighting a city. 16 mm, sound, 
82 minutes. 


4 Bye to the Unknown 

Produced by: Consolidated Engineering 
Source: Modern Talking Picture Service, 

45 Rockefeller Plaza, New York 20 

t: Only Transportation 

ie report on the wizardy of chemi- 

cal analysis which has provided the mod- 
ern “alchemist” with a new basic tool— 
& high-speed electronic “sleuth” called a 
mass spectrometer. 16 mm, sound, 32 
minutes. 


5. The Ultimate Structure 

“70 by: North American Philips Co., 
Source: North American Philips Co., Inc., 

Oe E. 42nd St., New York 17 
<4 ae as well as educa- 
use in industry, research, universi- 
ties—to illustrate the principles and also 
—— values of X-ray analysis. 16 mm, 
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6. 


) Available Films Suggested 


for ISA Section Meetings 


Information at Work 

Produced by: Taylor Instrument Cos. 

Source: Taylor Instrument Cos., Public 
/.~ Dept., 95 Ames St., Rochester 


Cost: Return Transportation 

Portrays how dependent modern man has 
become upon the science of instrumenta- 
tion. It is the story of how instruments 
provide information upon which man acts 
in the performance of complex tasks. 16 
mm, sound, 30 minutes. 


It’s Only the Beginning 
Produced by: SAMA 
Source: Director of Public Relations, 
SAMA, 20 N. Wacker Dr., Chicago 6 
Cost: Return Transportation 
Tremendous cost in industrial research 
and its importance to progress are among 
basic points emphasized. Shows how 
source of the funds with which research 
is financed is traced directly to profits. 
16 mm, sound, 30 minutes. 


A True Standard 


— by: National Bureau of Stand- 
ar 
Source: Office of Technical Information, 


NBS, Washington 25, D. C. 

Cost: Only Transportation 

Shows the importance of accurate stand- 
ards, weights, and precise weighing tech- 
niques and illustrates certain activities of 
the Feders, State, and local governments in 
weights and measures administration. 16 
mm, sound, 12 minutes. 


What is Electricity? 

Produced by: Westinghouse 

Source: Westinghouse Electric Corp., Film 
Div., Box 868, Gateway Center, Pitts- 
burgh 30, Pa. 

Cost: Return Transportation 

The electron theory, the laws of magne- 

tism, and the principles of the generation 

of electric current are demonstrated in 

animated sequences. Tells story of what 

electricity is and how man learned to pro- 

duce it. 16 mm, sound, 20 minutes. 


Basic Electronics 

Produced by: Minneapolis-Honeywell Reg. 
Corp. 

Source: Minneapolis-Honeywell, 221 Fourth 
Ave., New York 3 

Cost: Return Transportation 

Presents a complex subject reduced to sim- 

ple terms. This film may be used as a 

companion to “Basic Electricity.” 16 

mm, sound, 22 minutes. 


Building Blocks of Motor Control 
Produced by: Westinghouse 
Source: Westinghouse Electric Corp., Film 
Div., Box 868, Gateway Center, Pitts- 
burgh 30, Pa. 
Cost: Return Transportation 
Examination of controls that are the heart 
of industrial drives. Manual controls, 
magnetic controls, control enclosures, and 
control accessories are all shown and dis- 
cussed. 35 mm slides, 3344 rpm turntable 
required. 


Industrial Electronics 

Produced by: General Electric Co. 

Source: General Electric, 570 Lexington 
Ave., New York 2% 

Cost: Return Transportation 

Training film offering practical knowledge 

of the fundamentals of electronics and its 

application in modern industry. 35 mm 

slides, 3314 rpm turntable required. 


Control Selection and Application 
Produced by: General Electric 

Source: General Electric, 570 Lexington 

Ave., New York 22 

Cost: Return Transportation 

Training film in selection and application 
of manual, magnetic, and electronic con- 
trol equipment. Designed for technical 
and non-technical audiences. 35 mm 
slides, 33144 rpm turntable required. 


14. 


19. 


20. 


The Compound Microscope 

Produced by: Bausch & Lomb Optical Co. 

Source: Bausch & Lomb, Rochester 2, 
Y 


Cost: Return transportation and comple- 

tion of the report of showings and 
audience. 

Starts with a general view of some of 

the microscopes in common use, then se- 

lects one of these to demonstrate correct 

operation and care. 16 mm, sound, 20 

minutes. 


To Greater Vision 
Produced by: Bausch & Lomb Optical Co. 
Source: Bausch & Lomb, Rochester 2, 


Cost: Same as above 

This is the story of the manufacture of 
glass for use in optical instruments and 
eye-wear. It demonstrates the optical 
principles involved and shows applications 
of instruments in science and industry, 
peace and war. 16 mm, sound, 28 minutes. 


Project NX-4, Large Meter Tube Tests 

Produced by: Daniel Orifice Fitting Co. 
in cooperation with ASME and Ameri- 
can Gas Assn. 

Source: Daniel Orifice Fitting Co., P.O. 
Box 19097, Houston 24, Tex. 

Cost: No cost attendant to use of the film 

It visually describes some of the work be- 

ing done in flow research. Non-technical 

in nature and can be assimilated by near- 

ly anyone interested in the instrumenta- 

tion field. 16 mm, sound, 20 minutes. 


The Making and Shaping of Steel 


Produced by: U. 8S. Steel : : 
Source: Pittsburgh Film Distribution 
Center, U. S. Steel Advertising Div., 


William Penn Pl., Pittsburgh 30, Pa. 
Cost: No cost. Must submit a report and 

prepay return costs 
Describes functioning of blast furnaces 
and open hearth furnaces, the manufac- 
ture of seamless tube and welded pipe in 
easily understood fashion to give a 
tailed story of how steel is made and con- 
verted into useful forms. 16 mm, sound, 
77 minutes. 


Steel—Man’s Servant 

Produced by: U. S. Steel 

Source: Same as film No. 17 

Cost: Same as film No. 17 

Tells the story of steelmaking from the 
time the raw ore leaves the mines until 
finished product leaves the mill. Every 
step in the making of steel is captured in 
film. 16 mm, sound, 38 minutes. 


Treasure Chest 


Produced by: U. S. Steel 


Source: Same as film No. 17 
Cost: Same as film No. 17 , 
In telling this story of the “tin can”, 


cameras follow the can through a network 
of manpower and equipment back to its 
origin—iron ore, coal and limestone. 16 
mm, sound, 27 minutes. 


The Waiting Harvest 

Produced by: U. S. Steel 

Source: Same as film No. 17 

Cost: Same as film No. 17 

Story tells how men of steel, in the Age 
of Steel, contribute to developments in the 
Chemical Century. 16 mm, sound, 23 
minutes. 


Basic Electricity 

Produced by: Minneapolis-Honeywell Reg- 
ulator Co. 

Source: Minneapolis-Honehwell, 221 Fourth 
Ave., New York 3 

Cost: Return Transportation 

Presents fundamental terms and theory 

of electricity graphically in cartoon style. 

16 mm, sound, 22 minutes. 
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Two members of the Philadelphia Section receive certificates for their winning entries in the 
‘“‘New Ideas in Instrumentation Contest’”’ from Section President John Koch (holding certifi- 
cates). Donald R. Klein (far left), of Villanova University, receives his award for a ‘Pneumatic 
Square-Root Extractor’”’ that won honorable mention of all classes. Harry J. Hartz, Conoflow 
Corp., won first prize in the Data Handling Class for his ‘“‘Time Delay Mercury Switch.”’ The 
contest was held during the National Show in New York last September, and received such 
enthusiastic acclaim that it was decided to repeat the contest during the Cleveland Show, 


September 9-13 1957. 


Chicago Section Co-Sponsoring 
Instrument Education Courses 


The Chicago Section, in cooperation with the University 
of Illinois at Navy Pier, is sponsoring two instrument 
education courses. The first course, “Instrument Operat- 
ing Principles and Structure,” began February 6, and the 
second, “Instrument Application in Control Systems,” 
started February 19. 

Each course will consist of 11 three-hour sessions and are 
designed for the instrument technician, the process engi- 
neer, the instrument engineer, or anyone whose work is 
fringing on or heading for these fields. The courses may 
be taken either simultaneously or in succession. 

For information contact T. H. Dekker, Illini Center 
LaSalle Hotel, LaSalle and Madison Sts., Chicago 2, III. 


Niagara Frontier Section Sponsors 
Course on Instrument Fundamental 


’ 


A six-week course on “Instrument Fundamentals,” spon- 
sored by the Niagara Frontier Section, began on February 
15 at the Erie County Technical Institute. The course at- 
tendance, limited to 32, has already been filled. 

Titles of the six sessions to be held during the course 
are: Tools and Test Equipment; Pressure Measuring De- 
vices; Pressure Actuated Temperature Apparatus: Poten- 
tiometers and Pyrometers; Pneumatic Valves and Position- 
ers; and Liquid Level Measurement. Each weekly session 
will consist of a one-hour talk on basic principles followed 
by a laboratory period, where operating apparatus will be 
available and discussed. 

The course is under the direction of R. G. Guillaume, 
chairman of the Section’s Education Committee. 
chairmen include: C. Boltz, E. Haytner, J. 
minski, A. Gibney, N. Lawler, I. Akey, J. 
Hildyard, D. Hagler, and G. Kellner. 


Session 
Duthie, D. Ka- 
Housrath, J. 
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Details for this Contest will be announced at a later date. 


Fairfield County Section Designs 
Program to Attract New Member 


The Fairfield County Section, barely over one-year old 
has designed a program with a specific purpose: to bring 
in new members through a series of “hot” topics and high 
level speakers. 

Lloyd Slater, program chairman for the Section, said the 
program might be termed a “first year survey course 
of our field.” He also said, “the philoSophy behind the Se 
tion’s series of monthly meetings is to provide talks aimed 
at broad interests, rather than esoteric new development 
or success stories by manufacturers.” 

It becomes apparent that the Section has not emphasized 
any one field of instrumentation when you look at the fol 
lowing list of widely-diversified monthly topics that began 
last October and will end in May: The Engineering Pri 
ciples of Automatic Control; What’s New in Measurement?; 
What’s New in Actuators?; What’s New in Data Process 
ing?; Automatic Control in Production Processes; What’ 
the Potential in Instrumentation for Solid-State Physics; 
How to Analyze a Control System Using an Analog Com 
puter; and a panel discussion on How Much Free Engineer 
ing Should be Offered by Vendors of Automatic Control? 

The list of monthly speakers includes such high-caliber 
men as: Gordon Brown, head of electrical engineering a 
MIT; Dr. R. B. Barnes, president of Barnes Engineering 
Co.; John Boonshaft, a Philadelphia consultant; Dave 
Runyan, Electro-Mechanical Research Division, Schlut 
berger Instruments; Lloyd Slater, executive director of the 
Foundation for Instrumentation Education and Research; 
N. B. Nichols, manager of commercial research, Raytheol 
Mfg. Co.; Byron Ledgerwood, associate editor, Control Er 
gineering; and Charles Worley, Electronics Associates. 

Next year the Section is planning a second year cours 
which will still deal with broad basics, but narrow dowl 
more on applications. Third and fourth year courses are also 
planned. Slater said this four-year outline will “take mem 

bers through a semi-educational tour of our technology. 
We'll start all over again with a fresh curriculum during 
the fifth year.” 
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t.of the Wichita Section. 


ecticut Valley Section will 
following new officers: H. 
Pratt & Whitney, president; 
y, Pratt & Whitney, vice- 


rd Electric Light Co., treasurer. 
Hon recently celebrated its 
y as a member of ISA. 
of a widely-diversified series 
ihly meetings over the past 
Section has boosted its mem- 
gip up to 192. Outgoing Presi- 
mt Ed Wallace stated there are 
qough instrument personnel in the 
gea to increase membership to at 


least 300. 


+Harvey W. Lance, chief of the new 

(alibration Center, Radio Standards 

laboratory, National Bureau of 

Standards Boulder, Colo. Laboratories, 
| ws guest speaker at the January 
meting of the Denver Section. He 
discussed the nation’s newest Calibra- 
tin Center now being established by 
NBS to perform calibrations of many 
dectrical quantities in the direct cur- 
rat, power, audio, radio, and micro- 
wave frequency ranges. 


President Justus T. Volibrecht (second from right) poses 
mbers of the Wichita Section after addressing that 
“instrumentation—the Third Industrial Revolution” 
wr meeting last month. Flanking Mr. Volibrecht are (left 
): John A. See, Boeing Airplane Co., H. W. Sullivan, 
Mears Co., Harold T. Noble, Boeing Airplane Co. and 
: — Volibrecht meee 
nt’s role in accelerating the acceptance of automa- 
managems for the plant and office. 
ping played by the new Foundation for Instrumentation 
and Research to achieve this goal. 


He also stressed the 


)new members 





¢ At a meeting on February 4, 52 
members of the Boston Section heard 
a report by a Section-committee that 
it would be desirable to conduct 
another “Yankee Instrument Fair.” 
It will be discussed further at later 
meetings. 


* The Pensacola Section recently con- 
ducted the first in a series of Instru- 
ment Maintenance Clinics to be con- 
ducted during the 1957 season. The 
topic of this first Clinic, which at- 
tracted an attendance of over 30, was 
“Flow Measurement.” The program 
in general consisted of four parts: flow 
measurement theory, flow calculations, 
practical applications, installation and 
maintenance. The next Clinic (date to 
be announced) will be titled “Indus- 
trial Electronics.” 


¢ New officers of the North Texas 
Section are: M. L. Freudenthal, Daniel 
Orifice Fitting Co., president; J. 
Mitchell, Minneapolis-Honeywell Reg- 
ulator Co., first vice-president; E. R. 
Evans, Convair, secretary; and Nor- 
man Stone, Lone Star Gas Co., treas- 
urer. 





* New officers of the Memphis Sec- 
tion are: E. Robert Paxson, president; 


Leon A. Grosmaire, secretary; and 
Adam B. Lanning, treasurer. The 
Section is now conducting a five-week 
clinic on basic electronics with em- 
phasis placed on individual manufac- 
turer’s electronic instruments. 


* Neil Blair, vice-president of Panellit 
Service Corp., spoke on “Comprehen- 
sive Instrumentation for New Pulp 
and Paper Mills” at the February 
meeting of the Fox River Valley Sec- 
tion. Blair is also chairman of ISA’s 
Steering Committee. 


* The Seattle Section hosted 75 mem- 
bers, guests and wives at their annual 
social night on January 11. A teen- 
age western band and a movie en- 
titled “Meet Mrs. Swenson” provided 
entertainment. 


¢« D. N. Obenshain, West Virginia 
Pulp and Paper Co., lead a round- 
table discussion on “The Industrial 
Instrument Service Manual” at the 
January meeting of the Cumberland 
Section. 








AKRON: J. A. Chisman 
MBUQUERQUE: A. Howat, J. H. Carpen- 
ter, J. F. Paparella, P. Kaufmann, B. E. 


Wilhelmson 
SERCH AM: K. L. Icenogle, Jr., J. M. 


aters 
BOSTON: W. R. Woodward 
ON: J. B. Carver 
GUTTANOOGA : R. E. Getgood, H. W. Pow- 


CHICAGO: G. B. Baumeister, R. H. Wil- 
liams, an Yvert. T. M. Sabin, G. W. 
Timmer, H. L. ilippe, W. N. Beam 

CINCINNATI : 3 


C. Andrews, J. P. Me- 
Cready, J. W. Calogar 
QONNECTICUT VALLEY: E. J. Sceggel, 
H. Kennedy, G. H. Gilmore, J. E. 
Ison, C. E. Cronin, R. F. Brown, 
i. T. Baird, E. A. Potter, W. H. Traska 
MNVER: C.'P. Guild, J. R. Traynor, F. H. 


NEW YORK: W. K. Volkers, 
i. D. Hilts, R. P. Paine, W. P. Sherry, 
; M. W. Lippitt, Jr. 
—D COUNTY: G. H. Daigle, V. J. 
MK RIVER VALLEY: R. F. Meyer, R. A. 
Kelley 
MUSTON: A. W. Williams, A. Etie, F. H. 
. F. P. Robbins, Jr., T. B. Briston, 


E. S. Bills, H. Ward, Jr., G. 
Payne, M. G. Gugenheim, Jr., R. J. Da- 
Dang D. Arnold 
MANA ELS: E. J. Brooks, W. K. Wiscomb 
R. L. Dietz 


APOLIs: 
MINSAS CITY: £. L. Rauch, O. E. Cas- 
lander, D. Q. Jones, A. T. Gregorio, R. E. 
fa SF. 43 tse 
: W. I. Huyett 
WS ANGELES: C. F. Rasmussen, W. A. 
Ray, R. L. Paullus, F. H. Williams, A. H. 
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Thomas, E. H. Rehnborg, S. Epstein, J. B. 
Pigaty, F. W. Busch 

MISSOURI VALLEY: C. J. Leppert 

MOJAVE DESERT: kK. R. Lundy, Sr. 

MONTREAL: J. Gravel, H. H. Brune, D. W. 
Argall, J. Massey, J. I. Ralph, P. G. 
Kindersley, B. Janknecht, H. Halton, E. 
Sibbit, J. K. Wood, E. Thomas, A. Grant, 
R. Brownstein, R. G. Aishford, F. Bur- 


bridge 

NEW JERSEY: A. J. Orlando, L. W. Green, 
Jr., H. M. Emerson, R. E. Dooley, J. J. 
Cofone, G. Beley 

NEW YORK: D. Bass, I. E. Eliasson, J. W. 
Nickitas, J. S. Alto, S. P. Courounis, R. 
C. Baxter, E. Wyckoff, H. F. Peters, W. 
J. Luckas, P. G. Gallo, R. L. Crane 

NIAGARA FRONTIER: R. J. Ohlheiser, Jr., 
A. R. Leslie, J. J. Joseph, R. G. Benner, 
E. P. Pache, A. Glasgow 

NORTHERN CALIFORNIA: R. F. Cox, G. 
M. Forslund, Jr., C. W. Leavitt, D. L. 
Jackson, D. H. Blaire, P. B. Beggs, L. H. 
Przybyla, R. V. Monson 

NORTH TEXAS: G. W. Stevens, G. R. Spi- 
nosa, W. A. McCullough, D. V. Kennedy, 
P. S. Jones, L. G. Gilbreath, H. A. Freund, 
J. E. Weech, G. L. Thompson, P. M. Freu- 
diger, J. M. Dye, H. A. Dossin, P. M. 
Coriddi, W. R. Hughes, G. W. Stewart, 
B. F. Yung, Jr., R. L. Bray, R. L. Schuch 


OAK RIDGE: B. E. Cooper, E. W. Tompkins 
PENSACOLA: W. H. Evans 
PHILADELPHIA: B. A. Boyd, W. R. Rin- 


nier, F. E. Schulte, G. N. Morrell, M. J. 
Vares, P. C. Voluntao, Jr., B. A. Kenner, 
Cc. J. Bannar, Jr., F. A. Hignutt, K. H. 
Stokes, K. B. Lord, J. W. Westcott, S. D. 
Winchell, H. K. Blume, W. A. Siegel, G. G. 
Moyer, K. R. Mai, R. L. Farrenkopf, W. F. 
Stahl, J. J. Humma, R. R. Boyce, H. W. 
Nicewinter, J. J. Murphy, J. S. Me- 
Donnell, C. M. Lobron, A. W. Hall, Jr., 


W. S. Foulkes, Jr., R. F. Fenlon, J. A. 
Coyle, G. L. Goane, Jr., J. C. Clement, 
J. B. Carolus, C. R. Brandt, W. D. Addy, 
J. I. Kolesnik, R. H. Levis, H. J. Ours- 
lerm, Jr., H. J. Peters, H. R. Sieber, E. A. 
Wurstrem, Jr., T. A. Bowen, J. C. Ash, 


*. A. Hayn 
PITTSBURGH: J. B. Vrable, R. J. Devoy, 
M. J. Kimbell, J. C. Yezerinac, M. S 


Vargo, A. H. Wirth, W. M. Pugh, M. F. 
Kranc, J. A. Milnes 

RICHLAND: H. L. Madsen 

RICHMOND-HOPEWELL: E. D. Donaldson, 
R. E. Perkinson, E. W. Mooney, J. A. 
Fieser, W. J. Palecek, R. F. Schorfheide, 
F. Racen, E. Haley, A. H. Schlenther 

SAN DIEGO: W. J. Emerton, D. C. Coates, 
D. F. Taylor 

SARNIA: E. B. Rothwell 

SOUTH BEND: V. P. Younglove, H. T. Ru- 
dow, E. Leeland, J. A. Berg, R. N. Marsh, 
E. M. Elvejord, C. W. Molter, C. L. 
Brooks, L. J. Kline, R. E. Myers, G. A. 
Hunter, Jr. 

SOUTH TEXAS: J. B. Flagg, Jr., W. G. 
Kufus, W. E. Flint 


TOLEDO: A. Sayed, F. J. Kronfield 
TORONTO: J. T. Norris 
TULSA: E. R. McKinney 


TWIN CITIES: W. N. Lind, R. E. Wills, 
W. G. Burry, J. J. Cleary, W. Kunz, A. P. 
Erlandson 

WASHINGTON : 


man 
WAYNE COUNTY: G. F. Rowland, C. H. 
Schmidt, Jr., R. A. Wager 
WICHITA: Q. W. Brakebill, Jr., J. K. 
Knowles, H. M. Drake, J. D. Loy 
WILMINGTON: T. F. Moschetto 
MEMBERS-AT-LARGE: H. M. Heisler, K. A. 
Zadwick, C. A. Vossberg 
FOREIGN MEMBERS: M. 


H. C. O’Connell, H. A. Bow- 


Cogniat 
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Pernsoual Yotes 


The most interesting thing to most people — is other people 





Harold A. List 
Leeds & Northrup 


Chester S. Beard 


General Controls 


“With the January 1 appointment 
of Chester S. Beard to lead the Con- 
trol Valves and Actuators Engineer- 
ing Division of General Controls Co., 
we have gained the services of an out- 
standing leader in the instrumentation 
and controls engineering industry,” 
stated Wiiliam A. Ray, president of 
the Glendale, Calif. firm. Beard had 
been with Foster Engineering Co., 
Union, N. J., and was National Dis- 
trict I Vice-President. He is still a 
member of the National Society, 
Structure and Planning Committee. 


= e 


Two high-level personnel announce- 
ments from Hallikainen Instruments, 
Berkeley, Calif., disclosed the elec- 
tion of Chief Engineer Norman S. 
Waner to the board of directors and 
the appointment of H. A. Hoebel as 
plant superintendent. Hoebel was 
president of Electro Analysis, Inc., 
before joining MHallikainen several 
months ago. Both men are members 
of the Northern California Section. 


x =? 


Dr. James E. Shepherd, a member 
of the Central New York Section, has 
been named to head the newly-formed 
Electronic Tube Division of Sperry 
Gyroscope Co. The new division is 
located at Lake Success, N. Y. 


x *k *® 


Three Los Angeles Section members 
have recently taken new postions. 
Joseph K. Slap, formerly with North- 
rup Aircraft, has been appointed staff 
engineer in charge of proposals at 
Systems Division, Logistics Research 
Corp., Redondo Beach, Calif. Val 
Eckholdt, also previously associated 
with Northrup, is now staff consultant 
at Kirk Engineering Co., with offices 
in Philadelphia and Beverly Hills. 
Cyrus J. Underwood has been ap- 
pointed manager of field engineering 
for Radiation, Inc. He was with Con- 
solidated Electrodynamics Corp. 
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H. A. Hoebel 
Hailikainen 


N. S. Waner 
Hallikainen 


Harold A. List, a member of the 
Philadelphia Section, has been pro- 
moted to section head in the research 
and development department at Leeds 
& Northrup Co., Philadelphia. He 
joined the firm in 1953 as a develop- 
ment engineer. 


a 


Keeping pace with better than 100 
percent increase in export sales, Con- 
solidated Electrodynamics Corp. is 
now operating its first office outside 
the U. S. The new office, in Zurich, 
Switzerland, is under the direction of 
Kurt H. Meissner, CEC technical 
manager for Europe. He is a mem- 
ber of the Los Angeles Section. 


> F 


Edward J. Cranch has been named 
to head the newly-formed Recorder 
and Control Section of the Research 
and Development Department, Leeds 
& Northrup Co. Mr. Cranch is a 
member of the Philadelphia Section, 
and has been with L&N since 1945. 


= ?: @ 


The Lewis M. Crowe Co., Atlanta, 
Ga., has been appointed sales repre- 
sentative for Conoflow Corp., Phila- 
delphia, and will serve as an exclusive 
sales agency for ConoControls in the 
state of Georgia and the eastern sec- 
tion of Tennessee. Lewis M. Crowe, 
Jr., principal of the organization, is 
a member of the Atlanta Section. 


a. F 


G. Lupton Broomell, Jr., a member 
of the Philadelphia Section, has been 
named assistant director of engineer- 
ing and a member of the executive 
operating committee at Leeds & 
Northrup Co. Mr. Broomell succeeds 
John W. Harsch who retired after 33 
years service with the Philadelphia 
instrument manufacturer. 






J. E. Shepherd K. H. M 
Sperry Gyroscope CEC 


Ralph L. Goetzenberger, a 
president of Minneapolis-Hone 
Regulator Co. for the past 22 
resigned recently upon reaching 
voluntary retirement age. He 
member of the Washington Sect 


x & © 


G. O. Haglund, a member of 
Twin Cities Section, has been 
pointed director of business 
and planning for the Mechanical 
vision of General Mills, Ine, 
neapolis. 

ce... & = 


Chalmer E. Jones, an active pi 
pant in National ISA affairs, 
panel member at the Jet Age 
ence, held last month at the She 
Park Hotel, Washington, D. C. 
conference brought together 1 
1500 leaders in the industrial, ge 
mental, educational and mili 
fields. The questioning was lead bya 
three-man panel, consisting of Jones, 
representing industry, Dr. Kistiakow+ 
ky of Harvard University and It 
Evan Evans, executive director of th 
National Aviation Council. Jones # 
general manager of the Systems De 
vision, Daystrom, Inc. 

ee: & @ 


Trimbey Machines, Inc., Glens Falls 
N. Y., announced that D. J. Morrissey 
has joined the firm as chief engine, 
He joined Trimbey after several yeatt 
with General Electric and Taylor 
strument Companies. He is a membet 
of the Eastern New York Section. 


ee 





Notice 
Need $5.00? 


If you have Parts | and II of the 
1956 Proceedings which yol 
would like to sell to the Society, 
we will pay $5.00 for the se. 
For information write to: Instru 
ment Society of America, 313 








Sixth Ave., Pittsburgh 22, Pa 
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TT duty y with a single pilot 
-only leslie Duo-matie does it 


dN Yemperetur regulation 























The Duo-matic Leslie temperature regulator for controlling 








nd Dr steam flow is a single unit, with a single internal pilot valve— 
<= yet it controls automatically both temperature and pressure 
a conditions. No hunting or cycling on low flows . . . eliminates 


temperature “droop” on heavy loads. 


Simplified piping and bettef control of fuel oil heaters, 
s Falls instantaneous and storage type heaters, driers, process heat- 
rrissey ers, kettles, open tanks, ovens, degreasing machines, steam 
gineet. tables, sterilizers, etc., more than offset the initial cost of this 


] years superior regulator. 
lor In 














ere Investigate “dual-function” Duo-matic regulators — proven 
on. in service for over 19 years of applications. Leslie Class LTCO Duo-matic tem- 
—— perature and pfessure regulator 
Write for Bulletin 5307 
the 
you 
Hy REGULATORS AnD CONTROLLERS 
- ) LESLIE CO., 215 GRANT AVENUE, LYNDHURST, NEW JERSEY 
Pa. 
— 
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These nine top-flight Germans representing German indus 
tries, the German Federal Bureau of Materials Testin the 
Berlin Senate, and a representative of the German Employes, 
Union, recently spent six weeks touring U.S. industria! sites 
They visited plants, laboratories, colleges, the AEC plant at 
Oak Ridge and other agencies which process chemicals and 
utilize radioactive isotopes. The tour was made possible 
through the International Cooperation Administration. The 
are (back row) left to right: H. E. Anklam, Fredrich wij. 
helm, Dr. K. H. Kimmel, Dr. B. A. Lange, W. O. Mialki 
(front row) left to right: H. K. Mueller, H. O. Peschke, Dr. 
H. M. Peter, Dr. O. R. Werner. The man standing next to 
the gamma ray spectrometer is J. L. Kuranz, vice-president 








Automatic Control Courses 


The University of Michigan, College 
of Engineering, announced that two 
intensive courses in automatic control 
will be held this summer. The first 
course is scheduled June 17-22 and the 
second for June 24-26. Course I will 
consist of the fundamentals of meas- 
urement, communication and control. 
Course II will take up applications of 
these fundamentals to more advanced 
problems. 

There will be four hours of lecture 
each morning during the courses and 
three hours of laboratory demonstra- 
tion in the afternoon. Use will be 
made of computing, instrumentation 
and servo laboratories on the campus. 
Contact Professor L. L. Rauch, East 
Engineering Bldg., Univ. of Michigan, 
Ann Arbor, Mich. 


British Meeting Wants Papers 


A British instrument society is 
currently requesting authors to sub- 
mit papers for its September, 1957 
meeting on “Automatic Measurement 
of Quality in Process Plants.” Papers 
selected for the meeting will provide 
a balanced survey of the automatic 
measurement of physical and chemi- 
cal properties in the process indus- 
tries. Send brief details to the So- 





ciety of Instrument Technology Lim- 
ited, 20 Queen Anne St., London W. 1, 
England. 


Electronics Fellowship Announced 


A $2,500 fellowship for graduate 
study in electronics has been estab- 
lished by the National Electronics 
Conference. It provides for one year’s 
work at the master of science or doc- 
tor of philosophy level at any of eight 
colleges participating in the confer- 
ence. Winner of the award will be 
announced by the conference next 
month. 


Nuclear Reactors Go Overseas 


An agreement covering the overseas 
sales of small nuclear power plants 
has been announced by ALCO Prod- 
ucts, Inc., Schnectady, N. Y. The 
agreement, concluded with Humphreys 
and Glasgow, Ltd., cover the sale of 
ALCO nuclear systems outside the 
U. S. 

Both firms believe that reactors 
small enough for industrial use and 
export are now beyond the experimen- 
tal stage and are a reliable source of 
electric power. The British concern 
are engineer-constructors. 


of Nuclear-Chicago Corp. 


Tuition-Aid Education Program 


A liberalized tuition-aid program 
for employees of Stromberg-Carlson, 
a division of General Dynamics : 
was announced last month by Pl 
dent Robert C. Tait. Under the pre 
gram, the company will pay all tui 
costs for regular full-time emp 
who are taking evening or extension 
courses toward advanced degrees, and 
half the tuition costs for undergrak 
uate study, up to a maximum of $250 
per calendar year. 








¢ The bright vision of automation and 
what it can mean to the future is ou 
lined in a new overseas pamphlet ar 
nounced by the U. S. Information 
Agency. The pamphlet, “Automation 
—Tool of the Future,” is being sent @ 
the Agency’s 200 posts in 80 countries 
for translation, distribution or refer 
ence. It provides uncomplicated 
answers to questions about automa- 
tion received by the Agency from | 
foreign workers, labor leaders, busi- 
ness men and government officials. 


* Allegheny Instrument Co., Cumber- 

land, Md., announced it has opened a 

Western Division in Los Angeles. 
(Please Turn to Page 72A) 





Jerguson Gage & Valve Co., manu- 
facturer of high-pressure, high- 
temperature liquid level gages, } 
valves and engineering specialities, 
recently moved into this new plant | 
in Burlington, Mass. The new in- 
stallation offers twice the floor area 
as the company’s former plant in 
Somerville, Mass. 
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if it’s air-controlled, 


feed your instruments 


DRY air 


: isa NO CHANCES on failure of instru- 
ments and air motors caused by fouled 
air lines. Install a Lectrodryer* to remove 
the vaporous moisture from the air as it 
comes from the compressor. Then there will 
be no water to form ice, rust or mud. 
Small operation or large, there’s a Lectro- 
dryer to meet every Drying requirement; 
for low or high pressure work. It can be 


Lect 
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This compressor, air tank and 
Type BAC Lectrodryer combi- 
nation serves a comparatively 
few instruments and valves. 





Hundreds of instruments, widely 
scattered throughout a giant 
plant, are fed DRY air by this cen- 
trally located BY -9 Lectrodryer. 


fully automatic or manual, requiring only 
the infrequent reversal of a valve to regen- 
erate the dryer. Its Drying is continuous, 
year after year. 

Bulletin 223-B describes these instru- 
ment air dryers. For a copy, write 
Pittsburgh Lectrodryer Division, McGraw- 
Edison Company, 356 32nd Street, 
Pittsburgh 30, Pennsylvania. 


ar 


* REGISTERED TRADEMARK U.S. PAT. OFF 
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RESISTANCE METER 








a DIRECT READING FROM 0 
OHMS TO 10,000,000 
MEGOHMS 





@ 3 TEST VOLTAGES: 112, 50, 500 VOLTS 
' @ ACCURATE WITHIN 3% TO 1,000,000 MEGOHMS 
Ps @ PRE-SETTABLE “CHARGE ADJUST” CONTROL FOR RAPID 





«GO, NO-GO CAPACITOR CHECKING 

f $200 

4 

DO [STE lem SOUTHWESTERN INDUSTRIAL 

Lf ELECTRONICS COMPANY 
P. 0. BOX 13058 2831 POST OAK ROAD 


HOUSTON 19, TEXAS 


Gas: é , . Py 
Sy eh as be ‘ik wo 
4s ft i, rz ail a > Sle Ay ye oe * 
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Daystrom Nuclear, a division of Da 
strom, iInc., recently opened this 36,000 
square foot nuclear reactor center jin 
West Caldwell, N. J. A “Dart” nuclear 
reactor will be installed here for the 
training of college faculty members, The 
center will also manufacture 10-kilowatt 
reactors for university and industrial use 
as part of the “‘Dart Nuclear Training 
Program”’ — started by Daystrom to jm. 
plement the vast peacetime training pro. 
gram sponsored by the AEC. 


¢ Developments ranging from an all- 
clay building block to an improved 
anti-aircraft rocket launcher came 
from the laboratories of Armour Re. 
search Foundation of Illinois Institute 
of Technology during 1956 according 
to a 52-page annual report. Included 
among its 691 projects for industry 
and government were: a method for 
rapid quantitative analysis of com- 
mon elements through instrumenta- 
tion; and an electronic instrument 
which measures and counts micro- 
scopic airborne particles. 


* A new division of Gulton Industries, 
whose work will encompass research, 
development and production in the 
fields of high-frequency telemetering 
systems and related communication 
devices, ultrasonic dryers, solar fur- 
naces and geophysical equipment, has 
been established in Albuquerque, 
N. M. 


* Completion of a new research facil- 
ity at the Barden Corp., Danbury, 
Conn., manufacturers of precision ball 
bearings, has been announced. The 
new center will launch an accelerated 
program of research and development 
directed toward higher levels of per- 
formance for mechanisms utilizing 
precision ball bearings. 


* H. W. Houck, president of Measure- 
ments Corp., Boonton, N. J., and of 
Linear Equipment Laboratories, 4 
wholly-owned subsidiary, recently al- 
nounced that all products of Linear, 
previously sold independently, will 
now be marketed through Measure 
ments Corp. 


* Arnoux Corp., Los Angeles, recent 
ly occupied two newly-completed build- 
ings, adding 15,000 square feet 
their existing plant facilities. The 
firm is engaged in design and mani 
facture of precision airborne instr 
ments and regulated power supplies 
for use in guided missile and aire 


programs. 
(Please Turn to Page T4A) 
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| I ca iw announces a 


Ground-Floor Opportunity 


For Scientific and Engineering Men 
in IBM’s new 


It’s like joining a new company—the ground-floor oppor- 
tunities you will find in this new IBM Division—plus 
all the advantages of the stability and security of IBM. 


REALLY NEW 


We want men with creative ingenuity to solve 
problems never encountered before . . . who will 
significantly influence the new Division by their 
enterprise. Projects are not routine . . . and 
small enough to permit individual contribu- 
tions that will establish your stature as a pro- 
fessional engineer. 


OUTSTANDING OPPORTUNITIES 


Career opportunities exist not only for electronic 
and mechanical engineers but also physical and 
chemical scientists and metallurgists with ex- 
perience in any of the following areas: 


* analog or digital computers 

* telemetering 

* servo systems 

* process control 

* electronic packaging 

* design of intricate mechanisms 

¢ data conversion, transmission, processing 
or display systems 

* instrumentation 

* advanced component design 

* automation 

* solid state devices 


Graduating E.E.’s, M.E.’s, physicists and mathe- 
maticians will find responsible, stimulating as- 
Signments in this Division. 


DATA PROCESSING 

ELECTRIC TYPEWRITERS 

TIME EQUIPMENT 

MILITARY PRODUCTS 

SPECIAL ENGINEERING PRODUCTS 
SUPPLIES 
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PURPOSE OF THE DIVISION 


The new Special Engineering Products Division 
has been created to enable IBM to apply systems 
knowledge, engineering and production skills to 
organizations seeking assistance on specific prob- 
lems connected with the processing of industrial, 
commercial and scientific data. Its engineers 
will design, fabricate and install tailor-made sys- 
tems for such applications as engine test stands 

. wind tunnels . . . flight test . . . industrial 
process control . . . machine tool and material 
handling control nuclear reactors . 
innumerable others. 


EMPHASIS ON VERSATILITY 


It should be emphasized that the new Division 
has the responsibility for developing and building 
equipment related to, but outside of, IBM’s 
regular line of products. The variety and diversi- 
fication of projects call for ultimate creativeness 
to develop nonstandard computing and data- 
handling components, machines and systems for 
tie-in with existing IBM equipment. 


FOR COMPLETE DETAILS, write today to R. 
A. Whitehorne, International Business Machines 


Corporation, Dept. 6303, 590 Madison Ave- 
nue, New York 22, N. Y. 


Be sure to visit the IBM booth at the 
I.R.E. show, March 18 through 21. 





SPECIAL 
ENGINEERING 
PRODUCTS 








| Special Engineering Products Division 
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OXYGEN 


key to modern industrial processes | 










Control it with... 


OXYGEN ANALYZERS! 


profit-minded executive to overlook. 

And because they‘are the on/y instru- 
ments that measure oxygen content 
directly, accurately and conveniently, 
Arnold O. Beckman Oxygen Analyzers | 
have become the leading instruments 
for modern oxygen control in a wide 
range of applications—from catalytic 
refineries to cement kilns—from power 
plants to personnel protection. 

These instruments (and systems) can 
be built to meet your individual needs. 


Oxygen is one of the most impor- 
tant factors found in modern chem- 
ical and industrial processes. Whether 
to minimize product oxidation (pre- 
pared atmospheres, air infiltration, 
etc.) ... or to insure adequate oxygen 
for efficient combustion (boilers, 
kilns, etc.) ...or to control oxygen 
for proper process operations (am- 
monia, acetylene, air fractionation, 
etc.) oxygen control has become too 
important in today’s operations for any 






These instruments 
offer many unique advantages... 


SELECTIVITY: Highly sensitive to oxygen. Effects of 
gases other than oxygen are negligible. 


HIGH ACCURACY: 1% of full scale (Example: +0.05% 
O2 on range 0-5% Oz). 


MANY RANGES: Full scale ranges from 0-1000 ppm or 
up to 0-100% O2 available. Combustion ranges 0-5, 
0-10, 0-15% Oz supplied with 0-25% O2 check range. 
Multi-range instruments available. 


RAPID RESPONSE: Standard Analyzers—95% response 
in less than 1 minute. Special Units—95% response 
in 7 seconds! 


USE ANY RECORDER: Millivolt output for potentiom- 
eters; current output for miniature electronic recorders 
and galvonometers; air output for pneumatic receivers 
and control systems. 


PACKAGE UNITS: Analyzers and controls may be built 
into a cubicle with sampling components wired, piped, 
and ready for installation as a single unit. 


SAMPLING SYSTEMS: Complete standard systems— 
components, package or portable units are available. 


OTHER ADVANTAGES: Instruments may be mounted in 
explosion-proof cases, mounted indoors or outdoors, 
in portable panels, and have other desired features. 

































Model F3: Ranges of 0-1%, 0-5%, 
0-10%, and higher. Meter on door 
for convenient readings at sampling 
point. 


























Model G2: Full scale ranges 0-0.1%, 
0-0.5%, and others for low O2 con- 
tent. Ranges 90-100%, 95-100% O2 
for high O2 content. 











The above are but two of the complete line of 
Arnold 0. Beckman Oxygen Analyzers available 
for every requirement. 


Cold, 0. Gockmans> 


ANALYZERS 
Profit Builders for Industry 
For General Information 1020 Mission Street | 


Send for helpful free 
literature which describes 
Arnold O. Beckman instruments 
in detail. When writing, 

outline your particular 
application—we'll gladly supply 


specific information. 


Ask for Data File 20K-37 South Pasadena, California 
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* ElectroData Division of B 
Corp., Pasadena, Calif., has pe 
delivery of its first “Cardatron,” 
fast, multiple, punch-card electronie 
system, to Norton Air Force Base San 
Bernardino, Calif., for contro] of 
$3-billion aircraft parts inventory, ‘ 


* General Radio Co. Cambri 
Mass., electronic test equipment man. 
ufacturer, will begin construction this 
month of an 80,000 square foot addi. 
tion to its branch manufacturing plant 
at Concord, Mass. 


* The Electronics Division of Elgin 
National Watch Co. announced it has 
closed its American Microphone plant, 
Pasadena, Calif., and is moving equip. 
ment and key personnel to Elgin, Il, 
for resumption of production in the 
near future. 


* Technology Instrument Corp, Ac. 
ton, Mass., announced completion of a 
$500,000 addition to its plant. This 
expansion is expected to increase pr. 
duction capacity by as much as 1 
percent. 


* Magnetic Amplifiers, Inc. Ney 
York, announced formation of a new 
West Coast facility. Engineering an 
production of magnetic and transistor 
servo amplifiers, d-c power supplies, 
voltage regulators and airborne serv 
systems will be accomplished at the 
new El Segundo, Calif. plant. 


¢ Traid Corp. has moved into a new 
plant in Encino, Calif. The new faci- 
ity is planned to handle firm’s expand 
ing business and was designed to pre 
vide facilities for increased engineer 
ing activities—especially in the fields 
of research and development. Traid 
deals exclusively in photographie it- 
strumentation equipment and services. 


¢ The role of scientific research in the 
national economy is documented in 
film produced by Armour 
Foundation of Illinois Institute of 
Technology, Chicago. Arrangements 
can be made for showing the film by 
writing the Foundation. 


* Applications are now being accepted 
for Guggenheim Jet Propulsion F 
lowships for advanced professional 
training in rocket and jet propulsion, 
and flight structures. Eighteen # 
twenty fellowships are awarded a 
nually with stipends ranging from 
$1200 to $2000, plus tuition. Qualified 
applicants should contact the Guggé 
heim Foundation, 120 Broadway, New 
York 5. 


* Daco Instrument Co., Brooklyn, is 
the new name of Daco Machine &T 
Co. The name-change was made be 


cause of the firm’s increased activiie | 


in the precise electro-mechanical 
strumentation field. 
(Please Turn to Page 76A) 
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where work and play are combined 
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Meta! Industries, Ine. 


Glace Engine 
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P $e OF | TABLY! This fast-growing elec- 


tronic, nucleonic and mechanical engineering and re- 


search center of Florida invites you to join these major 


business firms who have located in this area in the past 
thirty months. Available skilled workers, excellent 
schools, fine transportation make an ideal community 
in which to live, work and play where most people 
dream of retiring. Write today for detailed literature. 
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To the engineer with a >» INDUSTRY 
bent for research... 





The Garrett Corporation operates 
under the principle that the units 
and systems which we research, 
design and produce must be the 
best of their kind. 

That’s why we need forward- 
looking engineers. Stimulating 
assignments in the work you like 
best are only part of what we 
offer. We pay a premium for 
ability. You’ll work with the 
finest research and laboratory 
facilities at your disposal ...live 
in the most desirable areas in 
America — California, Arizona, 
the East Coast. 

All modern U.S. and many 





DIVISIONS: 


AIRESEARCH MANUFACTURING, LOS ANGELES * AIRESEARCH MANUFACTURING, PHOENIX 


it dry.. 
cabin from the air conditioning system. 


WHIRLING WET AIR with tornado 
speed, AiResearch water separator wrings 
makes sure no vapor enters aircraft 


foreign aircraft are Garrett 
equipped. We have pioneered 
such fields as refrigeration sys- 
tems, pneumatic valves and con- 
trols, temperature controls, cabin 
air compressors, turbine motors, 
gas turbine engines, cabin 
pressure controls, heat transfer 
equipment, electro-mechanical 
equipment, electronic computors 
and controls. 

We are seeking engineers in 
all categories to help us advance 
our knowledge in these and other 
fields. Send resume of education 
and experience today to: Mr. 


G. D. Bradley 


CORP OSUMATION 


9851 S. SEPULVEDA BLVD., LOS ANGELES 45, CALIFORNIA 


AIRESEARCH INDUSTRIAL * REX * AERO ENGINEERING 
AIRSUPPLY * AIR CRUISERS * AIRESEARCH AVIATION SERVICE 
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Maurice R. Eastin 
Brush Electronics 


W. M. Pierce 
| Norden-Ketay 


| Over-all responsibility for engineer. 
ing and manufacturing plans, policies 
and procedures at Norden-Ketay Corp, 
Stamford, Conn., has gone to Wayne 
M. Pierce, Jr., following his appoint- 
ment as vice-president for engineer. 
ing and manufacturing. He joined 
the firm in 1951 and has planned the 
layout ‘of operations for several N-K 
plants. 





x = @ 


Maurice R. Eastin, formerly sales 
manager and assistant general man- 
ager at Perfex Division of General 
Controls Corp., has joined Brush Ele- 
| tronics Co., Cleveland, a division of 
| the Clevite Corp., as general sales 

manager. 


| 
| 





J. R. Simpson 


Conoflow 


G. H. Bruns, Jr. 


Systron Corp 


Formation of Systron Corp., a new 
venture in the electronics industry, 
has been announced by G. H. Bruns, 
Jr., president and director of the firm 

| which will design and manufacture 
electronic control systems and data 
processing equipment. Bruns has been 
general manager of Berkeley Div. 
Beckman Instruments, and is present 
ly manager of marketing and manv- 
| facturing for Donner Scientific Co. 
| The new firm will be located at Con- 
cora, Mass. 


=x *« 


New sales manager at Conoflow 
Corp., Philadelphia, is J. Robert 
| Simpson, III, according to word from 
John C. Koch, Conoflow’s vice-pres 
dent in charge of marketing. Simp 
son has been a partner in the firm® 
J. R. Simpson & Co., Chicago repre 
sentatives handling Conoflow equr 
ment and allied lines. 

(Please Turn to Page 78A) 
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You can save valuable test and research hours with this system... 


The convenient HATHAWAY MRC-21 Strain Gage 
Control Unit and the S-25 Oscillograph 


comprise a measuring and recording system preferred by the military, industrial 
and research fields. Valuable engineering time is saved by the greater conven- 
ience of the system's broader range of channels, exclusive pushbutton selectivity 
and maximum amplification which results in clearer records. 


Only Hathaway can offer you all these advantages for your instrument investment . . . 

© up to 36 channels @ 1/6 to 160 in/sec chart speeds © pushbutton convenience while oper- 
ating @ up to 30,000 in/sec writing speed @ remote operation © carrier or wide band am- 
plification @ automatic calibration @¢ 0 to6000 cpsresponse @ 1/10 microinch/in noise level 


Write for the facts you want to know—Bulletins 1-2K and 4-2K 





5 ¢ HATHAWAY INSTRUMENT DIVISION 
Test with convenient, versatile instrumentation by . . . H AMI To N WATCH COMPANY 
5800 EAST JEWELL AVENUE e« DENVER 22, COLORADO 
onaw York © BETR ONT © cmicasco oat oPaAsane 
600 1960 £. Lincoln Ave 35 €. Wecker Or 322! Silver Ave, $f 380 £. Green St 
Ploze 7.7947 Berminghom Moh Stote 2 84 5.9632 fyen 1.7829 
Mudwest 4 9004 
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CAREERS FOR 
ENGINEERS 


~ 


At Northrop Aircraft in Hawthorne, Southern Cali- 
fornia, many fine engineering positions are avail- 
able in electrical design, dynamics, electronics, 
computing, weapon systems, mechanical design, 
and structures. 

Here are many challenging opportunities, with 
attractive salaries on fast-growing programs in jet 
aircraft and guided missile research and develop- 
ment: You'll be on the engineering team of a com- 
pany that has pioneered for over seventeen years 
in these fields where continued expansion 
promises to be fantastic. 

At Northrop Aircraft, the progress of personnel 
is as important as the progress of projects. Your 
initiative and ambition will be respected. Con- 
stantly fresh assignments will be yours. You'll be 
among friendly people of your own caliber, and 
you'll be living in sunny Southern California where 
you and your family can enjoy life at its best, the 
year ‘round. 

At Northrop you will find the success you are 
seeking. For complete information about the many 
career positions now available, we invite you to 
contact the Manager of Engineering Industrial 
Relations, Northrop Aircraft, Inc., ORegon 8-9111, 
Extension 1893, or write to: 1015 East Broadway, 
Department 4600-V, Hawthorne, California. 


NORTHROP 


NORTHROP AIRCRAFT, INC., HAWTHORNE, CALIFORNIA 


Producers of Scorpion F-89 Interceptors and Snark SM-62 Intercontinental Missiles 
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W. D. Kleppinger 


Synthetic Mica 


Robert E, J 
Ascontiy 


W. D. Kleppinger has been elected 
vice-president of Synthetic Mica 
Corp., a subsidiary of Mycalex Corp, 
of America, according to Jerome 
Taishoff, president of both organizg. 
tions. Kleppinger has been assistan} 
to the president of Mycalex and wij 
now assume charge of all operations 
at the Caldwell, N. J., plant of Syn- 
thetic while retaining many of his 
duties with Mycalex. 


x *k * 


Robert E. Jones is the new manager 
of meters and contact meter-relays at 
Assembly Products, Inc., Chesterland, 
Ohio. Formerly manager of the panel 
meter division, Jones will now be in 
charge of most of the firm’s instr. 
ment production. 


Horace Singleton John Jipp 
Robertshaw-Fulton Ampex 
Robertshaw-Fulton Controls Com- 

pany’s Aeronautical Division, Ana- 

heim, Calif., sends word that Horace 

Singleton has been made an assistant 

vice-president of the company. He 

was formerly special assistant to the 
general manager. 


x * * 


John Jipp has moved up from 
marketing manager to manager of the 
Instrumentation Division at Ampex 
Corp., Redwood City, Calif. Instr 
mentation recorder research, develop- 
ment, and marketing will be under 
Jipp’s direction. 


*.& ®& 


Recent personnel changes at Ray- 
theon Mfg. Co., Waltham, Mass., i 
clude the election of Executive Vice 
President H. S. Green as a director of 
the firm. Other appointments are 
J. P. Roveto as manager of semi-col- 
ductor diode sales, and D. M. Guiler 
as assistant manager of the firm's 
equipment marketing division’s ordet 
service department. 


& . 23 
Dr. Walter G. Dricsoll has beet 
named vice-president in charge 
research at Baird-Atomic, Inc., Cal 
bridge, Mass. He was formerly & 
rector of research. 
(Please Turn to Page 80A) 
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COMPUTERS AND PROCESS CONTROL discussed by 


The application of digital computers to the direct 
control of processes brings up these two questions: 
(1) Can the control functions be properly formulated ? 
(2) Can computers be made reliable enough? 

Speed is no problem. Today’s memory developments 
offer practically instantaneous access. A 50 ke or 100 kc 
serial computer is fast enough to satisfy most control oper- 
ations. When this is not fast enough, the overall speed 
can easily be increased one or two orders of magnitrde 
through the use of a parallel machine. 

There is another way of speeding up a computer. Rather 
than build a general purpose machine which can compute 
any problem we like to code into it, special purpose com- 
puters can be designed and built for special jobs. The 
same proven elements would be utilized, but would be 
arranged in different arrays in order to come up faster 
and more directly with the desired solution. The resulting 
machine would most likely do the job faster without actu- 
ally increasing the repetition rate. 

The problem of reliability is not so easily disposed of. 
In the past, digital computers were primarily used as 
mathematical tools to compute lengthy mathematical prob- 
lems or to process repetitive data. If a computer made an 
error once every billion operations (which at the rate of 
100kc would be every three hours), it was not too serious. 
The error was caught and the problem, at the worst, 
computed again. 

The moment we start thinking about a computer in 
direct control applications, the problem becomes more 
critical. If the computer controls some sort of manufactur- 
ing or chemical process, a single error at the wrong time 
in the wrong spot can be catastrophic. Under such cir- 
cumstances, an error probability of 1 in a billion cannot 
be tolerated. An almost errorless operation is required. 

Most digital computers presently in production have a 
large number of hot vacuum tubes. These are the least 
teliable elements in a computer. Their filaments burn out ; 
envelopes leak; or various fragile elements short. 

During the last decade, a series of solid state elements 
has been developed which make it feasible to build a 
computer without vacuum tubes or moving elements. The 
diode, the transistor, the magnetic amplifier, the magnetic 
core and several other elements in this class can be ex- 
pected, unless abused, to live and operate without mis- 
takes practically indefinitely. Furthermore, they are con- 
siderably smaller, lighter, and less power consuming. 

Consider a flip-flop, for example. Utilizing vacuum 
tubes, a flip-flop consists of at least a double triode, several 
aystal diodes, resistors, capacitors, plus the necessary hard- 


Eric Weiss, nationally-recognized authority on computer 
philosophy and design, discusses the use of digital 
computers in process control. 


ware to mount the same. Such an assembly normally occu- 
pied the same space as a king-size package of cigarettes, 
and the required accessory equipment, such as power 
supply or air conditioning, occupied a similar space. In 
contrast, a transistor flip-flop could be packaged in a vol- 
ume of the size of a peanut shell with the corresponding 
power supply even less. The power consumption is so 
minute that the unit can be potted and it is quite likely in 
the near future a whole computer could be potted. 

The major obstacle to the use of computers in control 
applications is the lack of understanding of the processes 
which are to be controlled. A scientist can play with a 
general purpose computer in a control system. He can 
code it by trial and error. Once the formulae have been 
determined, a special purpose computer that would be 
smaller, faster, and more efficient, can be built to control 
the process. 

By applying the latest proven techniques, our well- 
qualified staff at Daystrom Systems is prepared to take 
single responsibility of assembling and installing a system 
to meet your needs, We are currently compiling a file of 
new ap plications and papers on various parts of systems, 
both industrial and military. If you are interested in re- 
ceiving the file and periodic additions, please write us. 


D STROM SYSTEMS 


DIVISION OF DAYSTROM, INC. 
5640 LA JOLLA BOULEVARD 
LA JOLLA, CALIF., GL 4-0421 
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Typical Scam DE-LINE annunci- 
ator cabinet showing plug-in and 
backlighted nameplate unit. Cabi- 
nets available in four standard 
widths, 3-5-7 or 11 alarm points 
wide, any number high. 


Even the most advanced auto- 
matic system needs the reliable 
monitoring that only good an- 
nunciators offer. And of those 
available only Scam gives you 
the benefit of broad standard- 
ization and interchangeability to 
cover the most specialized re- 
quirements. For instance, the 
DE-LINE annunciator can pro- 
vide, in one standard cabinet... 


1. Backlighted nameplates or 
bullseye indication. 
Sequential alarm identifica- 
tion. 

Easy adaption for use with 
Scam DU-ALL annunciators 
for HI-LO indication. 
Optional ringback or man- 
val reset functions by the 
operation of a slide switch. 


2 


y 


> 


There are many other standard 
features of DE-LINE annuncia- 
tors that are usually provided 
only on special order — features 
that make them the most versa- 
tile available, capable of “grow- 
ing” with any control system. 
Write for literature or call any 
representative in the cities listed 
below. 


THE 





INSTRUMENT CORP. 


Chicago 13, Illinois 
Phone GRaceland 7-7850 


SALES REPRESENTATIVES: 
Atlanta ¢ Boston ¢ Buffalo « Chicago 
Cincinnati « Cleveland « Dallas « Detroit 
Houston ¢ Indianapolis * Kansas C 
los Angeles © Louisville « New Y 
Philadelpnia ¢ Pittsburgh « Portland 
St. Lovis * San Francisco ¢ Seattle « Tulsa 

Toronie ond Var-nuver. Canada 
Circle 81A on Readers’ Service Card 
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Appointment of George Haydu as 
administrative director of Governor 
Meyner’s (New Jersey) Committee on 
Hungarian Relief was announced re- 
cently by Governor Robert Meyner. 
Mr. Haydu is president of Haydu 
Electronic Products, Inc. He was 
born in Hungary but became an 
American citizen over 30 years ago. 


x *« * 


R. W. Stokes recently became vice- 
president at Radio Frequency Co., 
Inc., Medfield, Mass. Stokes has been 
with the firm since 1950 and, accord- 
ing to President Joshua Manwaring, 
he has been primarily responsible for 
expansion of company sales_ since 
then. 

i a 


Election of Raymond F. Shima as 
executive vice-president and general 
manager of the Victoreen Instrument 
Co., Cleveland, has been announced. 
He will continue his duties as treas- 
urer. Richard T. Brown, company 
secretary, was elected vice-president. 


a. & 


E. U. DeParma has moved up to 
vice-president of operations for all 
product divisions at Sperry Gyroscope 
Co. He succeeds C. A. Frische, who 
recently became executive vice-presi- 
dent concurrent with the advancement 
of C. G. Holschuh as president and 
general manager. 





Laurence L. Hartdorn is {ha ney 
manager of instrument transforme 
sales at General Electric’s Insirument 
Department, West Lynn, Mass, He 
succeeds J. A. Yunker who moved 
the company’s Transformer Diyig; 
Pittsfield, Mass. 7” 


to 


a 8 = 


J. F. Kalbach has been named field 
engineering manager for the Electro. 
Data Division of Burroughs Corp, 
Pasadena, Calif. He held severa} key 
engineering posts since joining Ble. 
troData in 1955. 


x & @ 


Robert C. Whiting has been ap. 
pointed midwestern regional manager 
for the Computer Division of Bendix 
Aviation Corp., and will head up 4 
new regional office in Chicago. 


a: /— 


Negotiation and administration of 
government contracts will be handled 
by Ennis B. Warren following his ap. 
pointment as contract administrator 
for the engineering and optical di. 
vision, Perkin-Elmer Corp., Norwalk, 
Conn. 

x *k * 


Wilber C. Myers moved up from 
senior research engineer to director 
of research at the National Cash Reg- 
ister Co., Electronics Division, Haw- 
thorne, Calif. 





32-page 
“= \ file book 





%* Handily lists all data (1.S.A.) and 


* Graphically shows easiest way to select 
precisely the best thermocouple and pro- 
tective tube for each operation. 


* Lists all components, with prices and 


% Provides handy reference for stock record. 


FREE 
write for 
your copy 
Now... 





STANDARD AND SPECIAL 


For furnaces, ovens, kilns, 
moulding machines, pipelines, 
freezers, etc. 

For use with all standard types 


of temperature indicators, CO 
trollers, recorders. 


We make thermocouples from 
matched and checked wires t0 
insure constant millivolt output 
for accurate readings. Complete 
selection. 


CORPORATION 


CHICAGO 


SALES OFFICES IN PRINCIPAL CITIE 
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accuracy by equipping with Niagara Electri- 
High-Frequency Measurements, August contact Meters. A precision electric Switch 
Hund, 676 pp, $11.00 closes or opens an electric circuit after the 
This revised second edition gives a thorough assage of a predetermin ity i i 
reference on instruments and procedures for P 8 xz P x ed ge of liquid 
measuring, high-frequency shememens. '¢ Gen- through the meter. Can also be used to generate 
tains chapter headings. Includes advances : : 
MS iat Geettice sad peema on electrical impulses to actuate other control 
plications that meet the needs of those con- mechanisms... shut off a pump motor... signal Chemical Meter 
ng high-frequency measurements and re- . . . with inclined 
rearch, (Order from McGraw-Hill Book Co., visually or audibly to the operator. Brings auto- _ register. 
- 42nd St., New York 36.) mation to liquid control and measurement in  ,,,. yi. 
Fundamentals of ‘Transistors. Leonard hazardous or non-hazardous atmospheres. Explosion 
Krugman, 144 pp, $2.70 a, Proof Meter 
Author covers every phase of basic transistor Begin now to lower your 
operation, characteristics, performance, and liquid measuring costs and 
application. There are chapters on basic semi- . 
por mge A ap tcneat transistors and their op- have the assurance of posi- =--——-—————————————————~— a 
’ grounded base transistor, transis- a ~ at Ple P 3 te i i : 
Sage os heraed others. (Onaer ioe tive accuracy. Mail coupon | of been we NIAGARA METERS. bast ~ the 
+ Ri is . " j ~ i ; : » . ; Mei he bia F 
St, New Yaar publisher, Inc., 116 W. 14th for complete information. data below: | 
‘ Liquid ee p-s.i. 
seemene ation and Automation Report, BUFF LO Temp. I ; 
A Flow rate : 
is the complete report of the Subcom- | | bee pg | 
on Economic Stabilization which held | | Maximum batch sveee. pals | 
ional hearings on instrumentation and | METER ¢o Name 
= Des, 18-14, 1986. It contains the oe a, aa ks 
testimony of these earings that were eee SS RL 
Pion January issue of the ISA 2934 MAIN STREET | Add : 
Journal er by name from Superintendent pbedsepanesnescsnvesescesscccespasocuseustiippennastaniaiiinmnsnenundeecms 
Weeocuments, Government Printing Office, BUFFALO 14, NEW YORK A . 
ashington 2 ; wo C.) Circle 83A on Readers’ Service Card 





































































p now books ELIMINATE ERRORS 


Manufacturing Methods and Processes, 


Arthur C. Ansley, 561 pp, $12.50 % 
the complete production picture 
Book pol processes, stamping, forming, 
oeries extrusion, powder metallurgy, ultra- 


: ining, heat treating, plastics, as- 
sonic, mac inching. inspection and gaging, 
- rking, ceramics, electronic printed cir- 
woodw er ncludes nearly 800 illustrations. (Order 
= Chilton Co., Chestnut and 56th Sts., 


Philadelphia 39, Pa.) 


U Edition of “Office Automation” 
Integrated and Electronic Data Proc- 


essing, $25.00 


i mplete six-way package on: Com- 
voy ome and existing applications ; 
Hardware, or new office tools ; Electronic and 
automatic accounting ; Sociological aspects of 
automation ; Scientific techniques ; and Po- 
tential applications. Contains a maze of in- 
formation on office electronics with references 
given for details. This is a complete classified 
jooseleaf manual on new machines and tech- 
niques with a service to keep in up-to-date. 
The Upgrading Service consists of monthly 
newsletters with pages containing revisions 
and descriptions of new equipment and ap- 
plications. (Order from Automation Consult- 
ants, Inc., 1450 Broadway, New York 18.) 





Mechanisms and Dynamics of Machinery, 
H. H. Mabie, F. W. Ocvirk, 442 pp, 


$8.50 


Book contains discussions of analytical cam 
design, non-standard spur gears, computing 
mechanisms, synthesis, and vibrations. Part | 
is devoted to mechanisms and Part II has been 
written from the point of view that relatively ° 

few principles are needed to recognize and with 


IAGARA Automatic 


isplacement Meters! 


from John Wiley & Sons, Inc., 440 Fourth 
Ave. New York 16.) 


Introduction to Electronic Analog Com- 
puters, C. A. A. Wass, 231 pp, $6.50 


Offers an account of the operation and design 
of electronic equipment which can be used to 
solve problems in dynamics and linematics by 
methods of analog computation. The mathe- 
matical problem statements of a variety of 
systems which are responsive to analog com- 
puter solution are discussed. Also describes 
computing components and gives detailed 
descriptions for setting up analog computers. 
(Order from McGraw-Hill Book Co., Ince., 
330 W. 42nd St., New York 36.) 





Standards —- Guides for Tomorrow, | 38 





pp, $3.75 ie ; sal 
— 24 pegs presented at the 1956 an- Uniformity of a liquid product depends on 
nual meeting of the Standards Engineers So- ac ‘ ; 
ST edieetd oik she oe accurate measurement of all ingredients from 
figures. (Order from Standards Engineers batch to batch. You can be sure of consistent 


Society, P.O. Box 281, Camden 1, N. J.) 





















March 1957 SIA 












Line Pressure Regulator 


e Incorporating many advan- 
tages found only on more expen- 
sive types, this new line-pressure 
regulator has a built-in relief 
mechanism that automatically re- 
lieves a build-up of back pressure 
on the delivery side exceeding 
the set delivery-pressure. The 
styles available offer delivery 
pressure ranges of 0-40 psi or 
0-150 psi and flow rates up to 
2500 cfh. Hoke, Inc., 239 S. 
Dean St., Englewood, N. J. 

Circle 1P on Readers’ Service Card 


Vacuum-Tube Voltmeter 


e MV-02B a-c vacuum-tube volt- 
meter has a frequency range of 
2 cps to 250 ke and a full-scale 
voltage range of 3 mv to 1 kv. 
The instrument is equipped 
with a galvanometer-attenuation 
switch which makes it possible to 
obtain fast needle response on 
all measurements above 20 cps 
while the necessary slow response 
is maintained between 2 and 20 
cps. Millivac Instrument Corp., 
P.O. Box 997, Schenectady, N. Y. 


Circle 2P on Readers’ Service Card 


Timing Device 


e@ Type 825 hermetically-sealed 
time-delay relay meets all re- 
quirements for aircraft and 
ground installations. Available 
with from one to six contacts and 
time cycles from fractional sec- 
onds to hours. A _ syrichronous 
timing motor is used for 60 and 
400 cycle uses. A permanent- 
magnet type motor or a gover- 
nor-controlled motor is used in 
d-c applications. Eagle Signal 
Corp., Moline, Il. 

Circle 3P on Readers’ Service Card 


Pilot Control Valve 


e Finding use with diaphragm- 
actuated regulating valves, this 
new pilot control valve responds 
to small variations in controlled 
pressures in the flow line, and 
readjusts the main regulator for 
precise throttling of steam, gas, 
or liquid flow. It accurately po- 
sitions diaphragm control valves 
used as reducing or unloading 
valves. Action is positive. Atlas 
Valve Co., 280 South St., New- 
ark, N. J. 


Circle 4P on Readers’ Service Card 


d-c Amplifier 


@ Model 111AF, a new d-c am- 
plifier is used with thermocou- 
ples, strain gages, and other 
transducers that are grounded at 
the transducer location. Fea- 
tures include: low input-noise; 
less than 2 microvolts drift; +35 
volts or +40 ma output into an 
isolated output device; greater 
than 100 megohms resistance be- 
tween amplifier chassis and sig- 
nal ground leads. Kay Lab, 5725 
Kearny Villa Road, San Diego. 
Circle 5P on Readers’ Service Card 


Positive Displacement Flowmeter 


e This positive displacement 
flowmeter is suitable for hard- 
to-handle fluids such as bunker 
oils, still bottoms and asphalt. 
The meter is available in sizes 
from 1” to 6” or up to 450 gpm 
capacity; temperatures to 660°F 
and pressures up to 660 psi. Ac- 
curacies are guaranteed 4% in 
1” sizes and %% in 2” to 6” 
sizes. No piston rings or glands 
are employed. Brooks Rotameter 
Co., Lansdale, Pa. 


Circle 6P on Readers’ Service Card 


Airborne Test Set 


e This portable test set for 
rapid ground testing of airborne 
TACAN receiver-transmitters 
without disturbing equipment in 
the plane, has been announced. 
Airborne TACAN (Tactical Air 
Navigation) tells a pilot how 
far he is from a ground beacon 
station and the direction in 
which he is heading. Federal 
Telephone and Radio Co., Div. of 
International Telephone and Tele- 
graph Corp., Clifton, N. J. 


Circle 7P on Readers’ Service Card 


Tiny Tape Recorder 


@ This Tom-Thumb-sized mag- 
netic tape recorder is used in col- 
lection of data from missiles too 
small for telemetering. Principal 
use of the instrument to date has 
been to obtain skin temperatures 
during high-speed, high-altitude 
missile flights. They are also 
finding use in gathering data 
from test missiles and free-flying 
models in wind tunnels. Norris- 
Thermador Corp., 5215 S. Boyle 
Ave., Los Angeles 58, Calif. 
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Weston bearingless tachometer generator 
mounted inside equipment housing. Where ex- 
ternal mounting is required, however, pad type 
projects only 24”. 








WESTON Bearingless Tachometers save Space...Weight...Cost! 


With the Weston bearingless design, the tacho- 
meter generator can now be built-in, rather than 
attached to, rotary equipment. But where external 
mounting is essential, the special pad housing pro- 
jects only 24%”. Either way, it means big weight 
saving and space saving; and lends itself to better 
overall design. Best of all, the compact rotor and 
stator are oil-resistant and virtually trouble-free 


@ a @ 


Weston Indicators are available 
in required sizes and shapes, cali- 
brated in any function of RPM. 
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... and initial costs are now ‘way down. Can be 
used with individual or duplicate and remote in- 
dicators, and with Weston recorders. Speed ran- 
ges, low as 500 and up to 80,000 rpm full scale. 
For the complete Weston Tachometer story, send 
for catalog to-day. Weston Electrical Instrument 
Corporation, 614 Frelinghuysen Avenue, Newark 
5, N.J. A subsidiary of Daystrom, Incorporated. 


io: 4 


Weston A-C and D-C Generators avail- 
able in all external mounting types in- 
cluding explosion proof and heavy duty. 


WESTON tacHometers 
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INSTRUMENTATION 
SPECIFICATION 
FORM PADS 


In response to the huge demand for large quantities 
of reproducible Specification Form Pads, ISA will 
now provide this service. Use of these pads will 
greatly standardize the terminology of buying and 
using instrumentation. Pads are available for each 
of the Specification Forms printed in Recommended 
Practice 20.1. Each pad contains 50 translucent 
sheets of a single form with appropriate instructions 
at the end of each pad on opaque paper. 





ISA Non Quantity* 
Member Member Desired 


RP 20.1 Complete set of 20 pads $15.00 $22.50 ~- 
Pad la Temperature Instruments . a 38 76 -. 
Pad |b Temperature Instruments 
(Filled System) ... ae oe = ee 
Pad 2a Potentiometer Pyrometer & 
| Pere ao tH 1.75 
Pad 2b Potentiometer Pyrometer & 
Resistance .. « 12 + pp 
Pad 3a Thermocouples . a Re 1.75 
Pad 3b Thermocouples - i 
Pad 3c Thermocouple Spec. Sheet 
Instruction ......... leas vo Cae las 
Pad 4a _ Indicating Bimetal Thermometers... 1.25 1.75 
Pad 4b_ Indicating Bimetal Thermometers 1.25 (Fe i< = 
Pad 5a_ Pressure Instruments ae? DP . 1.2 1.75 
Pad 5b Pressure Instruments 1.25 1.75 
Pad 6a Pressure Gages sau ; 1.25 1.75 é 
Pad 6b Pressure Gages .. : ia 1.25 1.75 
Pad 7a Differential Pressure Instruments .. 1.25 1.75 
Pad 7b Differential Pressure Instruments 1.25 1.75 
Pad 8a Orifice Plates & Flanges .......... 1.25 1.75 
Pad 9a Level Instruments .... 1.25 1.75 a 
PadiOa Receiver Instruments . 1.2 1.75 
PadiOb Receiver Instruments ... ee, 1.75 > 
Padila Control Valves ... "Es co BE 1.75 
Padi2a Pressure Safety Relief Valves ..... 1.25 ie aa 


Company Purchase Orders Accepted for Later invoicing, 
Otherwise Please Include Payment With Your Order. 


All Orders Are F.O.B. Pittsburgh, Pa. 


INSTRUMENT SOCIETY OF AMERICA 
313 Sixth Avenue 
Pittsburgh 22, Pa. 


Please ship the above order to 
ae : ” 


eR EE 


SERRE ee _Zone State 


Company___ ‘i 


a 





Product_ pet ; ‘ - 


Enclosed Find 
[] Check [] Money Order [] Cash [1] Company Purchase Order 
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p> new products 


Liquid Flowmeter 


@ Model A3T Type 20AA20E 2” pipe size liquid flowmeter is de? 
signed for bulk measurements of Ip gas and has a capacity of 3 





to 200 gpm and a working pressure of 600 psig. Accuracy of 
the meter is better than +1% and it is not dependent on mainte 
nance of clearances between mating parts, of which there ap 
none. Rotron Controls Corp., Woodstock, N. Y. 

Circle 9P on Readers’ Service Card 


Magnetic Amplifier i 


e Designed for self-contained 400 cps input signals, this mag 
netic amplifier is adaptable to input signals from de to 1000 op 





with the addition of a reference transformer. It is suitable fr 
driving BuOrd Mk 7 or Mk 8 servo motor or the equivalent, and 
does not require any vacuum tube or transistor driving stage 
in a normal servo loop. Ahrendt Instrument Co., 4910 Calvet 
Rd., College Park, Md. 

Circle 10P on Readers’ Service Card 


Precision Measurement Power Supply 


e This new power supply for precision laboratory measurement 
has been announced by Dressen-Barnes Corp., 250 N. Vinedé 





Ave., Pasadena, Calif. Output voltage is set by means of all 
turn multipot on which each turn is equivalent to 10 volts of th 
outer scale. The inner dial is scaled accurately for easy set® 
of 0.1 volt increments. 

Circle 11P on Readers’ Service Card 
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Resistive transducers 


j Linear differential 
transformer pickups 


Variable reluctance gages 








Linear-Integrating Amplifiers for: 
Self-generating transducers. 


The HEILAND 





Carrier Amplifier Units for: 











for Oscillographic Recording 





COMPARE 
able for 
oat, a THESE FEATURES 
.g_ stage with similar systems: 
Calvert 
@ TWICE THE SENSITIVITY 
¥% millivolt for 
full current output 
@ TWO-THIRDS GREATER 
veal FREQUENCY RESPONSE 
0 to 1000 c.p.s. 
@ TEN TIMES THE CURRENT OUTPUT 
50 ma into 20-ohm load 
@ EXCELLENT STABILITY 
less than 2% variation with 
line voltage fluctuation 
and wide range of 
ambient temperatures 
vf a Ib 
; of the 
setting 
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All these features—plus many more—have moved Heiland 119 
Amplifier Systems into leadership in the field! 


| 119 Amplifier System 


All operating controls are on the front panel; all cabling 
is on the back panel for handy relay rack or test bench mounting 
without modification. 


The 119 System is flexible to meet present or future needs, 

since all 6 individual amplifier units within the system are 

easily removable. You can build your system from the ground up, 
adding new individual units as your need expands. 


In addition, linear-integrate and carrier units are interchangeable 
within the system case. 


FOR ADDITIONAL DETAILS WRITE FOR BULLETIN 101 NG 
FOR PERFORMANCE AND CONVENIENCE—CHOOSE THE HEILAND 119 AMPLIFIER SYSTEM. 


‘| Honeywell 
HEILAND INSTRUMENTS 


5200 EAST EVANS AVENUE + DENVER 22, COLORADO 


Circle 8S5A on Readers’ Service Card 85A 
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Throttling 


Diaphragm Control Valves 


Because of the growing need for compactly designed, 


AIR TO CLOSE | 


lightweight valves with the same ruggedness of construc- 
tion and high quality found in standard dimensioned con- 
trol valves, this new line of “Bantams” is offered. 

The type 501 valve shown has %” N.P.T. connections, and 
for service up to 1000 psi at 350°F. will provide throttling 
control with low hysteresis and instantaneous response 
over a 3 to 15 psi instrument air range. It has five inter- 
changeable sizes of linear, equal percentage, or quick 
opening trim. CV = 0.63 to 0.00025 trim sizes. 

Types 526 and 530 valves are available in sizes from 1” 
to 4” screwed, flanged, and weld ends, for service up to 


1500 psi in A.S.A. Ratings. All materials and construction 





are consistent with usual control valve specifications. 
Reversible integral seat and replaceable seat bodies are 
available as well as the usual control valve extras. 
For a full description of the Bantam 500 series, drop us 
a line. We will be glad to put you in touch with our 


representative in your area. 
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Miniature Control Unit } 


e A standardized portable min- 
iature control unit has been de- 
veloped for inclusion in a wide 
variety of electronic control sys- 
tems. Unit cost is lowered 
through standardization, and the 
time loss necessary to design and 
fabricate special units is avoided. 
Essentially an _ ultra-sensitive, 
heavy-duty electronic switch, the 
device will control up to 500 
watts of power, either delivered 
at 115 a-c, 60 cps, or switched by 
its internal contacts. Autron Engineering, Inc., 1254 W. Sigh 
Ave,, Los Angeles 17, Calif. 


Circle 12P on Readers’ Service Card 





Pressure Transmitter 


e This inexpensive pressure transmitter, 
accurate to +44% of scale range, has been | 
announced for pneumatic transmission of 
process pressure measurements. Known 
as Model 44 Pressure Transmitter, it 
measures pressures of 0-30 inches of water ' 
to 0-6000 psi, transmitting a 3-15 psi air 

signal to indicating, recording or control- 

ling instruments. A choice of Foxboro 

pressure elements is offered. An eccen- | 
tric indicating scale, built into the front of | 
the case, eliminates the need for a sepa- 

rate field gage. The Foxboro Co., Foxboro, } 
Mass. 





Circle 13P on Readers’ Service Card 


Inexpensive Infrared Spectrophotometer 


e@ Firm announced develop- 
ment of a new type of infra- 
red spectrophotometer -—— a 
low cost automatic recording 
instrument for the analyti- 


cal and organic chemist. 
This instrument records 
linearly in transmittance 


and wave length from 2 to 
16 microns, and offers ex- 
cellent accuracy and reso- 
lution for qualitative and quantitative 





It sells for 
less than $5,000. Scientific Instruments Div., Beckman Instru- 


ments, Inc., Fullerton, Calif. 
Circle 14P on Readers’ Service Card 


analysis. 


Instrument Translator 


e This new transistorized instru- 
ment-translator solves the prob- 
lem of how to substitute varia- 
ble-reluctance electro-mechanical 
pickoffs for potentiometers in air- 
craft and missile systems without 
adding considerable size and 
weight to the electrical equip- 
ment. It receives power from 
the system power source, wheth- 
er ac or de, and when connected 
with a suitable a-c sensing transducer it produces 
nal. Crescent Engineering & Research Co., 5440 


El] Monte, Calif. 






a d-c or at 


N. Peck 
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CUSTOM 
BUILD 
your own 


sailey 
Recorder 


1 





am 


| 
| 


These four views of the back of a Bailey Recorder show how four plug-in units may be added as 
needed to meet almost any recorder application. 


The freedom and flexibility of “do-it-yourself” in- 
strumentation is yours in the Bailey Recorder. A 
variety of plug-in units make it possible to record, 
control, and retransmit any variable that can be 
converted to a pneumatic or electric signal. 

The basic plug-in units are the Bailey a-c and d-c 
Electronic Receivers and Pneumatic Receivers. Any 
four of these may be used in one recorder, inter- 
mixed in any way, to provide four continuous 


records on one chart. 


For automatic control, other plug-in units are avail- 


able. 


For square root extraction or linear integration, 
there are two plug-in variations of the Bailey 


Integrator. 


When you want a pneumatic signal that varies 


1021 IVANHOE ROAD ° 
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Circle 87A on Readers’ Service Card 


according to a pre-set pattern plug in a Bailey 
Program Controller. 

Periodic running time of a condition or process is 
recorded on the chart when a Bailey Running Time 
Recorder is used. 

These and other plug-in units are described in 
Product Specification E12-5. Some companies stock 
Bailey Recorder cases and assorted plug-in units. As 
instrumentation and control needs arise they build 
up the kind of recorder-controller required, using 
the proper plug-in units from stock. Unmatched 
versatility such as this means lower instrumentation 
costs. 

For the complete story of how easily you can custom 
build this recorder to your needs, see your Bailey 
Engineer. G43-1 


Instruments and controls for power and process 


BAILEY METER COMPANY 


CLEVELAND 10, OHIO 


in Canada— Baliey Meter Company Limited, Montreal 
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NEW “SAFEGUARD” ROTAMETER BULLETIN 


Gives Step-by-Step Sizing Instructions 


immediately available on request, 
new SK Bulletin 18RG provides 
valuable information for anyone 
who must measure fluid rate-of- 
flow accurately and safely. The 
bulletin describes SK's line of 
"Safeguard" Rotameters— 
includes complete data on appli- 
cation, construction, materials avail- 
able, installation, and operation. 





User benefits are recorded in 
detail. Of great value are the 
simplified, step-by-step instructions 
for sizing and selecting Rotameters 
for liquid and gas rate-of-flow 
measurement. Capacity tables are 
included. 











For a copy of Bulletin 18RG, 
write to us at the address below. 


LA Koerting 


an 


COMPANY 


RING ENGINEERS 


2253 STATE ROAD, CORNWELLS HEIGHTS,-BUCKS COUNTY, PA. 





Pumps: As 


A 
. 
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Check and calibrate any type 
of therm ocouple-actuated 
femperature instrument 
with one portable Pyrotest 










Read temperatures 
or millivolts directly 
... without graphs, 
charts or con- 
version tables 


eeeeeeenvneeeeee 





v 


The only portable 
potentiometer 
pyrometer with 
interchangeable 
direct reading 
scales 


Pyrotest is 9 instruments in one, with 6 standard 
scales for thermocouples; 3 standard scales for milli- 
volt readings. Special scales for any desired reading 
or use. Scales interchangeable in 30 seconds. Com- 
pact, rugged, easy to carry—12 Ibs.; 12 x 9” x 842". 
Accurate to 1/6 of 1%. Self-contained power supply. 
Write for new bulletin 9B. 





88A 


TECHNIQUE 
ASSOCIATES 


211 E. SOUTH STREET 
INDIANAPOLIS 25, IND. 
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> new products 





Controlled Volume Pump 


e@ This controlled volume pump 
barrel head mounting has been added 
to firm’s line of flow metering pumps. 
The barrel pump meters toxic or cor- 
rosive chemicals from  up-right. 
gallon barrels against pressures to 100 
pounds per square inch. Available in 
maximum capacities from 500 milli- 
liters per hour to 4 gallons per hour. 
the portable barrel pumps have con- 
stant speed, 1/3 horsepower, 115-volt, 
60-cycle motors. Milton Roy Co., 1300 
E. Mermaid Lane, Philadelphia 18, Pa. 








Circle 16P on Readers’ Service Card 


Solenoid Valve 


e This normally-open solenoid valve has 
been introduced by Magnatrol Valve Corp.. 
73 Fifth Ave., Hawthorne, N. J. 


has full-port capacity, and is engineered for 


automatic control of water, brine, solvents. 
gas, air, etc. The valve opens 
when the solenoid is energized. 


ing, a quick-acting spring insures positive 
action. In high-pressure applications, the 


line pressure assists the spring in provid- 


ing instantaneous opening. 


Circle 17P on Readers’ Service Card 


Rectilinear Recorder 


e Two functions can be 
monitored simultaneously in 
their true forms with this 
new rectilinear-writing, gal- 
vanometric, strip-chart re- 
corder. Called “Dual Rec- 
ti/riter,” it uses a_ single 
chart drive and records the 
two variables on a_ two- 
channel rectilinear chart 
with a common time base. 
It has high deflection sensi- 
tivity and is adaptable to a 


variety of circuits. Texas Instruments, 
mentation Division, P.O. Box 602 


Inc., 








Industrial Instr 


Houston, Tex. 


Circle 18P on Readers’ Service Card 


Straight-Through Flowmeter 


e A new straight-through flowmeter, that achieves accurate flow 


rate measurements by the modification of an ultrasonic beam, has 





been announced. The unit will measure flow rates in the range of ) 


1000-4000 gpm and provide five volts full scale output @ 
into standard telemetering and recording systems. Galton 
tries, Inc., 212 Durham Ave., Metuchen, N. J. 

Circle 19P on Readers’ Service Card 


ISA Joutd | 

















| 


e flow 





ert 








| Merch 1957 


Temperature Test-Chamber 

This temperature test-chamber for ambient testing of products 
’ . 600°F has been developed. It features temperature testing 
up 





ranges from —65°F to 600°F, and has a product capacity of 600 
cubic inches of working space. Interchangeable test trays are 
gvailable to permit continuous operation of the chamber. Statham 
Development Corp., 12411 W. Olympic Blvd., Los Angeles 64, Calif. 


Circle 20P on Readers’ Service Card 


Radioactivity Monitor 
iia area- 
moni- 


e This combination 
personnel-equipment 
tor detects changes in the 
radioactivity Jevel of an 
area. Known as the “Nu- 
cliguard,” the unit in- 
newly-devel- 








corporates a 
oped  three-cycle 
mic count-rate meter. It is 
available with either a beta- 
gamnia sensitive probe, or 
with a gamma-sensitive scintillation probe. Nuclear Measurements 


Corp., 2460 N. Arlington Ave., Indianapolis 18, Ind. 


Circle 21P on Readers’ Service Card 
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a. 
} ial MICRO- 
AV -N@ alin tin be 
6 (-) METHODS?.. 


In the LEVIN micro-drill press drills are held 
in precision collets. Runout is reduced to 
practically zero and drill breakage from this 
cause is eliminated. Collets are available in 
a complete range of sizes down to .1 mm 
(.004”), 


logarith- 


ANTIQUE 


ARE YOUR 


SPECIFICATIONS : 


Size of table is 3-3/4” x 4”. Maximum 
table travel is 1-1/2”. Greatest dis- 
tance between table and end of spindle 
4”, Preloaded ball bearing spindle with 
four speeds 1725, 2600, 3000, 4700 
RPM. Motor 1/2 HP, 110V, 60C. The 
micro-drill press may also be had with 
@ 3450 RPM motor, doubling the above 


speeds. 

Send for catalog M describing com- 
plete line of micro-drilling equipment, 
Collets, instrument lathes and preci- 
sion tools. 


— i 















WINZELER NOW STAMPS BETTER 
GEARING FROM 8 TO 120 DP! 


You can now get sizes ranging 
from 8 to 120 dp! No matter what 
the size, or whether you need 
thousands or millions, you can 
expect the same remarkable ac- 
curacy and top quality in every 
Stamped Gear we ship. Savings, 
up to 60%, are common. Ideas, q 
suggestions, low cost estimates . 

without obligation. Write TODAY! WY 


4-pag 
SEND FOR 5/0055 
Gear folder containing 


valuable Stamped 
Gear data and tables, 






NZFLER 


-— 








' 
= 


WINZELER MANUFACTURING & TOOL C0. 


7355 W. WILSON AVENUE + CHICAGO 31, ILLINOIS 
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SMALL DRILLS MUST BE HELD 


IN PRECISION COLLETS TO ASSURE ACCURACY 
TEVIN, ,, MICRO-DRILL PRESS 





FOR VERY SMALL HOLES 
DOWN TO .002” 





















LOUIS LEVIN & SON, INC.—3610 S. BROADWAY—LOS ANGELES 7, CALIFORNIA 
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> new products 


e@ Series 8000 Electronic Multi- 
point Recorder is used for perma- 
nent recording of up to 16 points 
on one chart. It is a null-balance 
instrument designed for long life 
and trouble-free service. Meas- 
urements may be obtained with 
sensing units such as thermocou- 
ples, radiation detectors, and | 
other devices where the measured 
variable can be resolved into an 
electrical signal. Barber-Colman 
Co., Wheelco Instruments Div., 
Rockford, Ill. 


/ Circle 22P on Readers’ Service Card 


Multipoint Recorder 


a 








e A series of precision, miniaturized 
gear boxes for electronic and instru- 
ment applications, servo-mechanisms, 
computers, small actuators and elec- 
tronic components is available. The 
three series, sizes 11, 15 and 18, have 
a wide range of gear ratios, from 4:1 
to 12,000:1. Southwestern Industries, 
Inc., 5880 Centinela Ave., Los Angeles, 
Calif. 
Circle 23P on Readers’ Service Card 














} 

@ Manufacturer announces a 
new stock Ferrite Isolator for 
laboratory and test bench use in- 
volving a new resonance tech- 
nique. Model W177-2C-1 (illus- 
trated) is usable from 8.2 to 
10.2 kme. With high isolation, 
a minimum of 25 db over the 
band with less than 1 db inser- 
tion loss, this isolator is a re- 
markably stable _ instrument. 
Kearfott Co., Inec., Microwave 

Dept., 14844 Oxnard St., Van Nuys, Calif. 
Circle 24P on Readers’ Service Card 
Wear-Resistant Accelerometer 
¢ This new accelerometer features a gaging mechanism which 
Prevents potentiometer wear when the system is not in use and 
Motects it from abuse. The mechanism is electrically released 
the instrument is in use. It offers accuracy to 4%% and 
temperature range without the use of heaters. Humphrey, 
Canon St., San Diego 6, Calif. 
Circle 25P on Readers’ Service Card 
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So SIMPLE that 
'Specials’’ are 
Likely to be 
Standard! 





’ A sleeve, raised 
and lowered 
within a non- 
magnetic tube, 
attracts or 
releases an Alnico 
magnet attached to 
@ mercury switch. 
Basically, this is 
Magnetrol 





MAGNETROL 


The World's Most Dependable 


LIQUID LEVEL CONTROL 


Because of the utter simplicity of Magnetrol’s magnetic 
operating principle, standard models can be easily 
adapted to meet any special requirements for pressure, 
temperature or corrosive liquids . . . and usually at 
little extra cost. This Magnetrol versatility has solved 
all kinds of tough level control problems . . . and given 
our engineers wide application experience that can be 
invaluable to you. 

Magnetrol is so simple that failure is all but impossible! 
Using only permanent, unfailing magnetic force for its 
operation, there’s nothing to wear out... no dia- 
phragms or bellows to stiffen and rupture... no 
electrodes to short or corrode ... no packing to bind 
or leak. Magnetrol is practically maintenance-free! 
Magnetrol units are available for controlling level 
changes from .0025-in. to 150-ft. . .. with multi-stage 
switching when desired. Send coupon for full details. 


Send Coupon 


MAGNETROL, Inc. For Full Details 





MAGNETROL, Inc., 2120 S. Marshall Bivd., Chicago 23, IIinois 
Please send me catalog data and full information on 
Magnetrol Liquid Level Controls. 





Nome 





Company 


Addrett———— sill 


City —— Zone State 
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PROTECT 


MATERIAL and EQUIPMENT) 





3 





Automatically 


® 





with PYROTAC 


Not expensive...but a simple, automatic way to safeguard 
your investment in heating equipment and materials in 
process. 

The precision-built Pyrotac constantly indicates tempera- 
ture of the heated equipment and sounds an alarm and/or 
shuts down the equipment at a safe, preset temperature. May 
also be used as a controller on processes where shutdown is 
required upon reaching final process temperature—such as 
ceramic kilns, molds, etc. Automatic thermocouple break 
protection assures complete safety if couple or lead wire 
should break. 


Write for Pyrotac bulletin. Attach this ad to your letter- 


head, send to: Alnor, Room 542, 420 No. LaSalle St., 
Chicago 10, Ill. 





PRECISION INSTRUMENTS 
FOR EVERY INDUSTRY 


Ubnor 
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Can You Contribute 
to New Developments in 


INSTRUMENTATION 
in 
A NEW FIELD 


with the Small Aircraft Engine Dept. of G.F.? 


The small size of the turbines designed and developed at 
the Small Aircraft Engine Dept. of G.E. poses unique 
problems in instrumentation. The close tolerances, critical 
balance and other factors frequently require new applica- 
tions or even new instruments to complete the testing 
programs. 

Only a thorough knowledge of laboratory experimentation 
instruments — including testing procedures and data 
recording systems — will enable you to collect and cor- 
relate the necessary information on air flow, flow 
velocity, temperature distribution, fuel consumption, 
stress, shock and vibration. 

three general areas: 


There are openings now in 


@ Development of engine instrumentation. 

@ Application of instruments to the testing of engine and 
engine components. 

@ Development of electronic instrumentation for data re- 
cording and data reduction. 


The work is on an advanced level, where a man’s initia- 


tive and imagination are rewarded quickly. General 
Electric’s benefits are comprehensive. 
Write in complete confidence to: Mr. T. S. Woerz 


Small Aircraft Engine Dept. 


GENERAL @@ ELECTRIC 


1000 Western Avenue West Lynn, Massachusetts 











> new products 





High-Sensitivity Spectrometer 


e This Electron Paramagnetic Resonance Spectrometer of high 


sensitivity is now in regular commercial production. It is g basie 





laboratory research instrument capable of inducing and observing 
E-P-R signals from substances possessing a resultant electronic 
magnetic moment. E-P-R Spectroscopy uses the magnetic proper 
ties of unpaired electrons to reveal chemical structure and bond- 
ing characteristics. Varian Associates, Instrument Division, 6]] 
Hansen Way, Palo Alto 20, Calif. 


Circle 26P on Readers’ Service Card 


Transistor Curve Tracer 


@ Model 504 Transistor Curve 
Tracer for the performance 
evaluation of PNP and NPN 


junction transistors, can be used 
with any The in- 
strument provides an eight-fami- 


oscilloscope. 


ly or single-curve presentation of 
the dynamic output characteris- 
tics of transistors for grounded- 





Curves give 


establish 


emitter operation. 

information needed to 

performance standards for 95% of all transistor applications 

Cubic Corp., 5575 Kearny Villa Rd., San Diego 11, Calif. 
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‘Percent-O-Cycle’ Timer 
e This *Percent-O-Cycle” 
Timer 


new 


eliminates the waste of 
power on electric furnaces, heat- 
dehumidifiers, evaporators, 
material filters, 
It is used as an al- 


and other 


ers, 
driers, 
pumps, ete. 
ternate for 
variable-voltage equipment. Loads 
up to 25 amperes at 150 volts, 
60 cycles may be handled with 


pressers, 


rheostats 





this timer without auxiliary 
equipment. Hagen Mfg. Co., Inc., 202 20th St., Moline, Ill. 
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Steam Valve 











e Standard Type 44, a pressure reducing 
and regulating valve for steam service, fea- 
tures built-in pilot and main-valve strain- 
er. It is a single-seat, internally-operated, 
piston-actuated mode] and is highly sensi- 





tive and responsive to the smallest changes 
in reduced pressure. A. W. Cash Co., P.O. 


Box 551, Decatur, TI. 
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ENGINEERS... 
Let’s exchange resumes 


NAME: 
Douglas Aircraft Company, Inc. 


POSITION: 
World’s largest manufacturer of air- 


craft and missile systems. 


LOCATIONS: 
Santa Monica, El Segundo and Long 

California; Tulsa, Oklahoma; 
Charlotte, North Carolina. 


AGE: 
37 years in aircraft; 15 in missiles. 


EDUCATION: 
An engineering company managed 
by engineers—such as Donald W. 
Douglas, B.S., Aeronautical Engi- 
neering (M.1.T.); F.W. Conant, B.S., 
Civil Engineering (Cornell); and 
A. E. Raymond, B.S., Mechanical 
Engineering (Harvard), M.S., Aero- 
nautical Engineering (M.1.T.), and 
Ph.D. (Hon.) (Polytechnic Institute 
of Brooklyn) —and with key staff 
positions held by graduate engineers, 
physicists and mathematicians, 
many with advanced degrees. 


EXPERIENCE: 
Holder of many “firsts,” such as 
—first airplane to carry a pay load 
equivalent to its own weight. (1920) 


—first globe-circling airplane. (1924) 


Builder of the famous “DC” series of 
commercial aircraft. 

—every six seconds of each day, a 
Douglas commercial airplane takes 
off or lands somewhere in the world. 
—currently producing the ocean- 
spanning DC-7C. 

—soon to be in service, the exciting 
jet-powered DC-8. 


Builders of nearly one-sixth of the 
produced in America during 
War IT. 
Currently building even finer trans- 
ports, jet fighters and bombers. 
eer in missile research and pro- 
with nine separate projects. 


REFERENCES: 
Every major airline in the world. 


Thousands of manufacturers of com- 
ponents for aircraft and missiles. 


The U.S. Army, Navy and Air Force. 


Some 80,000 Douglas employees 
throughout the country. 


GO FURTHER WITH —" 
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NIKE I, a radar-guided missile, 
intercepts bombers at supersonic 
speeds despite evasive action. 


Engineers modify DC-8 configura- 
tion in wind tunnel tests for stability 
and control data. 
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ADDRESS: 








AGE: 
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FILL IN THE ABOVE INFORMATION 


TEAR OUT THIS RESUME AND SEND TO 


Cc. C. LaVENE 

DOUGLAS AIRCRAFT COMPANY 
2G H-620 

SANTA MONICA, CALIFORNIA 


An, FIRST IN AVIATION 
sy _ 








Magnetic Tape Recorders 


e Availability of a catalog describing 
firm’s line of magnetic tape recorders has 
been announced. It contains 15 pages of 
specifications and detailed information on 
all models. Also includes photographs of 
tape recorders, accessories and modifica- 
tion kits with details and specifications. 
Magnecord, Inc., 1101 S. Kilbourn Ave., 
Chicago 24. 
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Application Data on Servo Motors 


e Bulletin 385 offers engineers complete 
information on standard and custom servo 
motors. Data includes complete electrical 
and mechanical specifications, application 
data on direct plate-to-plate, transistorized 
servo-amplifier, and magnetic servo-ampli- 
fier applications. Norden Ketay Corp., 
Commerce Rd., Stamford, Conn. 
Circle 2L on Readers’ Service Card 


Radiation Spectrometer 


@ Details on Model SR-300 Radiation 
Spectrometer are given in four-page bulle- 
tin. The model is a flexible instrument ap- 
plicable to a variety of field and laboratory 
applications. Literature gives applications, 
illustrations, and characteristics. Mount 
Sopris Instrument Corp., 1320 Pearl St., 
Boulder, Colo. 
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Meter Buyers’ Guide 


@ The new 1957 Meter Buyers’ Guide, 
GEA-1400, covers all essential information 
on firm’s single-phase, poly-phase, and 
watthour demand meters, as well as water 
heater time switches and meter sockets. 
General Electric Co., Schenectady 5, N. Y. 
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Printed-Circuit Connectors 


@ DeJur Amsco Corp., 45-01 Northern 
Blvd., Long Island City 1, N. Y., an- 
nounced publication of a brochure outlin- 
ing printed-circuit connectors. It gives de- 
scriptions, specifications, illustrations, and 
schematic drawings. 

Circle 5L on Readers’ Service Card 


Cross-Reference Chart 


@ The latest MIL-R-93A, MIL-R-9444, and 
commercial specifications for 24 types of 
encapsulated wire-wound resistors are com- 
pared in a handy new cross-reference chart 
available from the Shallcross Mfg. Co., 
Collingdale, Pa. 


Circle 6. on Readers’ Service Card 
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Analog Computers—Questions, Answers 


e New booklet, “High-Speed Analog Com- 
puters, Key to Rapid System Development,” 
answers questions from engineers, execu- 
tives and educators who are concerned 
with automation and the development of 
control systems for industrial and military 
applications. In question-and-answer style, 
the booklet defines certain types of com- 
puters and summarizes applications of each. 
GPS Instrument Co., Inc., 811 Boylston 
St., Boston 16, Mass. 
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Temperature Control 


e Bulletin 106 covers firm’s Model L-1S 
temperature control. The model may be 
used in either liquids or gases and for 
temperatures up to 100°F. Bulletin in- 
cludes description of its differential ex- 
pansion operation, specifications giving 
temperature ranges, tube sizes, and accu- 
racy. Burling Instrument Co., 16 River 
Rd., Chatham, N. J. 


Circle 8L on Readers’ Service Card 


Product Identification Method 


e New brochure contains several actual 
samples of “Master-Cal,” a foil adhesive 
product identification method. These 
Master-Cals, in the form of dials, panels, 
nameplates, charts, etc., are permanent, 
economical, and easy to apply to both 
flat and curved surfaces. Brochure de- 
scribes various uses and directions. Mas- 
ter Etching Corp., 50 Honeck St., Engle- 
wood, N. J. 
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Data Handling System 


e Design features of a data handling sys- 
tem offering high-speed storage on mag- 
netic tape are contained in new bulletin. 
The system converts four items of en- 
coded date, and encoded time into a form 
for operation in an electric typewriter or 
summary punch. Basic unit consists of 
high-speed gated counters, tape converters, 
and magnetic shift registers. Beckman In- 
struments, Inc., Berkeley Division, Dept. 
4161, 2200 Wright Ave., Richmond 3, Calif. 
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Motor Unit 


e Data sheet on company’s BC2914F mo- 
tor unit featuring a 444” vane axial blower 
is available. Engineering specifications 
and a performance curve are presented on 
this unit, designed for high altitude appli- 
cations. Induction Motors Corp., 570 Main 
St., Westbury, L. L, N. Y. 
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Mass Spectrometers 


e Bulletin MS-3 contains descriptions ang 
specifications for two models of firm’s ney 
mass spectrometers featuring simplicity 
high resolution, and fast response. Appl 
cations include vapor-phase chro 

phy, research on high-speed reactions, and 
analytical problems. Bendix Aviation 
Corp., Research Laboratories Diy., PQ, 
Box 5115, Detroit 35, Mich. 
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Selector Valve 


e@ New developments in a seal-tight selec. 
tor valve line are presented in Catalog 
356A. These valves, in indexed positions, 
give “no leak” service for air, gases, by- 
draulic oil, non-aromatic fuel, petroleum, 
and water. Working pressures: air and 
gases — 0-500 psig; liquids — 0-1000 psi, 
Operating temperature range is —65° tp 
160°F. Republic Mfg. Co., 15655 Brook 
park Rd., Cleveland 11, Ohio. 
Circle 13L on Readers’ Service Card 


Electronic Volt-Ohmmeter 


e Form 415 lists special design features 
cnd specifications of a new, portable, elec 
tronic volt-ohmmeter. This small portable 
has a curved plastic face and is designed 
to lie flat in normal use. No batteries are 
required. It comes complete with leads, 
single unit a-c and d-c probe, instruction 
book and guarantee. Hickok Electrical 
Instrument Co., 10564 Dupont Ave., Cleve 
land 8, Ohio. 
Circle 14L on Readers’ Service Card 


Miniaturized Transformers, Reactors 


e Southwestern Industrial Electronics Go, 
P.O. Box 13058, Houston, Tex., has pub 
lished a catalog on a full line of minie 
turized low-frequency transformers and Ie 
actors. It describes input, output, inter 
stage, and avec output transformers, a8 
as a listing of reactors. Complete desigh 
application, mounting information, 
space requirements are given. 

Circle 15L on Readers’ Service Card 


Diaphragm Feeder 


e Bulletin 1913 describes an economical 
wall-mounted diaphragm feeder for hat 
dling concentrated chemicals directly from 
shipping containers. This feeder, 2 
19130 Proportioneer, offers improved 
erating efficiencies, saves manpower, 
reduces costs. Proportioneers, Inc. 
Harris Ave., Providence, R. I. 

Circle 16L on Readers’ Service Card 
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No chance of O 
‘false alarms here! ———= 
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— ALARMS occur frequently with many 
ms and types of alarms—but never with the F&P 
vlan | Ratolarm. ORo3} 


Api  hat’s because of the unique design of the IL JAN IL AN RS 1 RA\ 
AN 




















=a Ratolarm. A dry reed type switch eliminates 

viatin the possibility of false alarms due to vibra- 

de tion and provides for a completely fail-safe 

| gystem. When the Ratolarm signals, you 
know there is a reason. 

The Ratolarm can be used with any linear 
ske motion float type meter measuring flowrate, 
ataltg | fiquid level, etc. High, low, or double alarm 
shy. adjustable to any scale position. It is inex- 
olcun, pensive, has no electronic parts, no mercury 



























































ir and 
mi to splash and cause false alarms—in short, 
“i the Ratolarm assures a completely reliable 
| alarm device. 
| Write now for complete information on the 
_ F&P Ratolarm. Catalog 10-A-84 is yours 
without obligation. Fischer & Porter Co., 
‘ie 037 County Line Road, Hatboro, Pa. 
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Universal DC Meter 


This new microvolt-ammeter-amplifier | 


will measure as little as 10 uv or 10 pya 
with accuracy. It may also be used as 
a DC amplifier with up to 80 db gain 
and only 10 pv drift. A zero-center mir- 
rored scale provides instant polarity 
indication. Utilization of Kintel’s 
chopper stabilized circuit provides 
versatility, accuracy, and stability that 
is unobtainable with conventional 
VTVM’s. The Model 203 is the ideal 
general purpose laboratory meter, 
production test set, or null meter. 


SPECIFICATIONS 


¢ 100 uv to 1000 v fs 

¢ 100 uya to 100 ma fs 

e 25 ranges 

¢ 100 megohms input 

¢ 80 db gain as amplifier 

¢ 10 wv equivalent input drift 
¢ 1] volt output 

@ Price $550. 


Representatives in all major cities 
Write for literature or demonstration 


TEL 


| KAY LAB } 


S725 KEARNY VILLA ROAD 
SAN DIEGO 11, CALIFORNIA 
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STICCESSOR > new literature 


Solderless Connectors 


e A new design has been announced of 
panel channel raceways, permitting quick 
wiring of electrical and electronic equip- 
ment with pre-cut wires already equipped 
with solderless connectors. Bulletin S-301 


provides full technical data. Stahlin 
Brothers, Inc., 405 Maple St., Belding, 
Mich. 
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Automatic Controls 


e@ Mercoid Corp., 4201 Belmont Ave., Chi- 
cago 41, Ill, released their latest catalog 
of automatic controls featuring hermetical- 
ly-sealed mercury contacts. Controls are 
discussed for single-stage 
stage pressure, differential pressure, single- 


pressure, two- 


stage temperature, two-stage temperature, 

liquid level, and mechanical as well as re- 

lays for a complete line of mercury switches. 
Circle 18L on Readers’ Service Card 


Remote Reading Gage 


e Data Unit 291 illustrates and describes 
Inclined Truscale Remote Reading Gages, 
available with indicating scale inclined up 
for maximum visibility in applications 
where gages have to be mounted low on 
instrument panel, or inclined down for high 
installations. Jerguson Gage & Valve Co., 
80 Adams St., Burlington, Mass. 
Circle 19L on Readers’ Service Card 


Thermometer Recorder 


e Two-page Data Sheet E-ND46(7) de- 
scribes the Speedomax G High-Precision 
Resistance Thermometer Recorder. The 
sheet gives examples of applications such 
as general calorimetry, determination of 
purity, etc., where an accuracy equivalent 
to 0.01°C and a range from — 260°C to 
+500°C is required. Leeds & Northrup 
Co., 4934 Stenton Ave., Philadelphia 44, Pa. 
Circle 20L on Readers’ Service Card 


Arc=Melting Vacuum Furnace 


e A new laboratory arc-melting vacuum 
furnace which simulates conditions in a 
large production furnace is detailed in 
Bulletin P4-28. The furnace features flexi- 
bility and easy Consoli- 
dated Electrodynamics Corp., Rochester 
Division, 1775 Mt. Read Blvd., Rochester 
a ee 
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operation. 


Hardness Tester 


e@ Specifications and complete data on a 
new instrument for measuring hardness of 
painted surfaces are contained in Bulle- 
tin 149. The instrument, designated “ICI 
Automatic Sward Hardness Tester,” pro- 
vides greater accuracy by eliminating “hu- 
man errors” and other variables that dis- 
tort test results. Gardner Laboratory, Inc., 


Bethesda 14, Md. 
Circle 22L on Readers’ Service Club 











INVESTMENTS 
FOR YOUR CAREER 
IN INSTRUMENTS 
AND SYSTEMS 
ENGINEERING — 


ISA 
PROCEEDINGS 


Recorded for you in these ISA PRO. 
CEEDINGS are the current practices 
in the ever-expanding field of jn. 
strumentation and automatic control, 
They are written by experts, and 
have been presented at ISA’s Annual 
Instrument - Automation Conferences 


& Exhibits. 


Technical papers on every major in- 
dustry application to help you solve 
problems of design, installation and 
use are contained in these ISA PRO. 
CEEDINGS. 

Industries covered include: Aero 
nautical, Atomic Energy, Chemical, 
Communication, Education, Electric 
& Electronic, Food, Heating & Air 
Conditioning, Industrial & Scientific, 
Medical, _ Petroleum, 
Power, Rubber, Sanitation, Steel, 
Textiles, Transportation, and Util 


Machinery, 


ities. 


SAVE UP TO 50% 


Limited Supply 
First Come—First Served. 


ISA Non 
Member Member 


1950 Instrument Conference & 
Exhibit Complete Set . .$1.50 $2.75 


1951 Instrument Conference & 
Exhibit Complete Set .. 1.50 2.15 


1952 Instrument Conference & b 
Exhibit Complete Set .. 2.50 3.75 


1953 Instrument Conference & 
Exhibit Complete Set .. 2.50 3.75 


1954 Instrument Conference & 
Exhibit Complete 
as” 5.00 8.00 

1955 Instrument Conference & 


Exhibit Complete 
TNO gn dc ee seme 5.00 8.00 


Company purchase orders accepted, 
otherwise please include payment with 
your order. All orders are FOB Pitts- 
burgh, Pa. 


The above ISA PROCEEDINGS 


may be ordered from 


INSTRUMENT SOCIETY 
OF AMERICA 
313 Sixth Avenue, 
Pittsburgh 22, Pennsylvania 
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Assembly Kits 


@ Twelve-page brochure, 


TDS 1110, gives 
information On & complete group of Servo- 
hoard Electro-Mechanical Assembly Kits 
ysed in the design and testing of control 
and guidance systems, high-accuracy ouih 
log computer sub-assemblies, instrumenta- 
tion, servormechanisms, motor drives, gear 
trains, regulators and timers. ! 

of America, 20-20 Jericho Turnpike, New 
Hyde Park, L. L, N. Y. 
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Servo Corp. 


‘Automation — Indispensable Tool’ 


e Recent Congressional hearings before 
the Subcommittee on Economic Stabiliza- 
tion (see ISA Journal, Jan., 1957) spot- 
lighted the need for more highly-trained 
technical men generated by the growing 
yse of automation to increase our produc- 
tivity. In view of the interest engendered 
by these hearings, Milton Roy Co. has 
published an address by its President, Rob- 
et T. Sheen, on “Automation . . . An In- 
dispensable Tool of Man.” Milton Roy 
(o., 1300 E. Mermaid Lane, Philadelphia 


18, Pa. 
Circle 24L on Readers’ Service Card 


Engineering Research Facilities 


¢ Electrical engineering research facilities 
are outlined in brochure. Information is 
presented in the form of five folders ex- 
plaining research conducted in the follow- 
ing areas: computer systems; electric ma- 
chines, components, and measurements; 
electronic instrumentation; communication 
and radio-frequency applications; and con- 
trol systems. R. B. Schultz, Electrical En- 
gineering Research Dept., Armour Research 
Foundation, 10 W. 35th St., Chicago 16, II. 
Circle 25L on Readers’ Service Card 


Instrument Air Dryer 


® Full details, including installation and 
operating instructions, are given in Cata- 
log 3150 on a desiccant-type dehydrator for 
use in instrument lines. The unit is used 
for removing water vapor from compressed 
gases serving liquid gages, 
and damper operators, air valves and other 
pheumatic equipment, on dead-end or low- 
flow service in remote locations. King En- 
gineering Corp., Box 645, Ann Arbor, Mich. 
Circle 26L on Readers’ Service Card 


level louver 


Low-Level Period Amplifier 


* Specification S901-5 describes and illus- 
tates the Brown Low-Level Period Ampli- 
fer for nuclear-reactor startup. An in- 
verse timing feature is explained with 
tics and examples. Specification 
M1 describes firm’s Input Transformers, 
"ow available for many low-level a-c and 
» Servo, measuring and coupling circuits. 
; polis-Honeywell Regulator Co., In- 
1 Division, Wayne and Windrim 
Aves, Philadelphia 44, Pa. 
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TEMPERATURE 
RECORDING... 


One of the many uses for Auto-Lite 
Recorders is the application shown 
below .. . a natural gas field meter 
run. 


















Auto-Lite Model “1000” Temperature Recorder 
has 6” chart. Various standard ranges from minus 
40° F to plus 550° F. Available for wall mounting, 
portable or portable self contained use. Electric or 
mechanical chart drive. Choice of 24-hr. or 7-day 
cycle. Capillary tubing permits remote reading. 
Priced as low as $49.50. Manufactured to cus- 
tomers’ specifications. Send for latest Catalog 
describing many types of Auto-Lite 
Recorders and Indicators. 


THE ELECTRIC AUTO-LITE COMPANY 
INSTRUMENT AND GAUGE DIVISION 


TOLEDO 1, OHIO 
CHICAGO © SARNIA, ONTARIO 
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PRECIOUS 
METAL 


ENGINEERED CONTACTS, SLIP RINGS & ALLOYS 


Ney designs and makes to customers’ specifications sliding contacts, 
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slip rings and assemblies, commutator segments and assemblies, brush 










and brush holder assemblies, and precious metal resistance wire. 
Consult Ney’s Engineering Dept. and find out how precious metals 


can improve your products. 


THE J. M. NEY COMPANY, P.0. BOX 990, DEPT. M HARTFORD 1, CONN. 


Specialists in Precious Metal Metallurgy since 1812 







Ney has just built this 
modern new plant to give 










SMALL PARTS PLAY A BIG PART IN PRECISION INSTRUMENTS 


you even better products 





> and better service. 
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Automatic Controls for Edge Position and Thickness, 


Flow, Pressure, Ratio and Combustion 


Bothered by 


LATERAL WEAVE 


of your Belts 
and 
Conveyors? 


New information on Belt and Conveyor 
Tracking is provided in ASKANIA Regula- 
tor Application Bulletin #39.1. This bulle- 
tin is now available to anyone interested 
in: 


1. How to automatically control edge posi- 
tion when: 

A. Carrying material into a processing 
unit by means of a conveyor belt so 
as to deliver it at a specific lateral 
position into the unit. 

B. Lateral weave of belt or conveyor 
must be eliminated so as to keep 
the material that it is carrying from 
falling off. 

C. Tracking is a problem. 

D. Lateral weave of belt or conveyor 
must be eliminated to permit maxi- 
mum speed of operation...and/or 
prevent the belt itself from working 
off the roller. 


2. How to guide belt or conveyor at inter- 
mediate points or at other positions. 


3. WHAT makes the ASKANIA EDGE POSITION 
CONTROL the most effective device for 
eliminating lateral weave of even the 
highest speed belts and conveyors ; easy 
to install and maintain; readily appli- 
cable to practically any belt orconveyor. 


For example, the new bulletin diagram- 
matically illustrates: 


e How to obtain precise tracking of 
high speed belts 

e How to guide material into a proc- 
essing unit 

e How to position an intermediate steer- 
ing roller to guide the belt in process 


98A 


Sound, Practical Operation 


Just check the Askania Edge Control 
advantages, listed below, which are com- 
pletely described in bulletin No. 39.1. They 
explain why Askania Edge Position Con- 
trols provide consistently accurate belt 
tracking with a minimum of installation 
and maintenance. Askania Edge Position 
Controls are: 


1. Non-contact—won’t damage the edge 
of the belt or conveyor 

2. Amazingly easy to install 

3. Easily adaptable to 
new or existing machinery 

4. Powerful—can position the 
heaviest rollers 


ASK ANIA aecvuraror company 


“CONTROLS FOR INDUSTRY”’ 


HYDRAULIC, ELECTRONIC CONTROLS & SERVOS, GENERAL SYSTEMS, 
ENGINEERING & COMPUTER SERVICE, VALVE ACTUATORS & CYLINDERS 
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New Edge Position Contro| 
Bulletin describes and 
illustrates techniques for 
obtaining precise Belt and 


Conveyor Tracking 


Copies available upon reques! 





5. Always dependable 
6. Almost maintenance-free 


Economy— Versatility 
Bulletin No. 39.1 points out why and 
how these edge position controls 
e Save you time and money 
e Eliminate trial and error 
e Permits higher operating speeds 


Answers your questions 

You'll probably find just the answes 
you need to solve your own specific bel 
or conveyor tracking problems in Bulletin 
#39.1. SEND FOR YOUR COPY TODAY 7 


ASKANIA REGULATOR COMPANY, 264 E 


Ontario St., Chicago 11. 


A SUBSIDIARY OF 
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-.-with special tools and techniques 


Side by side with its achievements in electro- 
mechanical engineering, AUTONETICS has developed 
laboratory-perfect manufacturing skills and equip- 
ment to turn intricate designs into complete guidance 
and control systems ... in quantity. 

This unique production capability embraces 
almost every phase of advanced electro-mechanical 
technology. Precision machine shops — among the 
most complete in the country —contain special tools 
which have millionth-of-an-inch capabilities. Elec- 
tronics production extends into the furthermost 
areas of microminiaturization, etched-transistorized 
circuitry and computer fabrication. 

In fabrication and assembly of high precision 
equipment, AUTONETICS has reduced to a produc- 
tion science what was formerly regarded as work 
for the artisan. 

To assure consistent compliance with rigid mili- 
tary specifications, AUTONETICS has developed 


AUTOMATIC CONTROLS MAN 


b 1957 


extensive check-out equipment—ranging from com- 
pletely automatic electronic test systems to special- 
ized electro-hydraulic testing facilities. 

With a wide variety of skilled engineers, manu- 
facturing and supporting personnel, and modern 
facilities, AUTONETICS is one of the few companies 
in the world today with full capability in the design 
and quantity manufacture of inertial navigation, 
flight control and armament control systems, com- 
puters and other complete systems for the military 
and industry. 

For detailed information—or for employment in this 
dynamic field—write: Autonetics, Dept. ISA-72, 
12214 Lakewood Blvd., Downey, California. 


Autonetics 
A DIVISION OF NORTH AMERICAN AVIATION, INC. 


HAG NEVER BVILT BEFORE 


Autonetics brings laboratory precision to the production line 
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MODELS PL80 
AND PM80 


Differential 


Pressure 


Transducers 
FOR 
flow measurement 


Rocket Engine Stands 
Hydraulic System Tests 
Nuclear Reactors 


is and 


measured by 
ting M el PL8O and 
e trans 


Model PMS80 pressur 


ducers across an orifice 


Ranges 
+ 1 to + 3000 psid and 0-1 to 0-3000 psid 


Line Pressure Rating 
5000 psig 
Pressure Media 
Fluids not corrosive to 
Types 303 and 347 stainless steel 


Transduction 
Resistive, Statham unbonded strain gage 


For additional data, please request 
Bulletin Nos. PL80TC and PM80TC 


LABORATORIES 
12401 W. Olympic Bivd., Los Angeles 64, Calif. 
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Phase-Sequence Indicators 


@ Phase-sequence indicators described in 
literature combine the function of a pilot 
light and phase-sequence jndicator for port- 
They insure 
proper rotation of blowers and motors 
and associated equipment without further 
checking. Units are available for 60 cps 
and 400 cps operation. Brunswick Instru- 
ments, P.O. Box 813, New Brunswick, N. J. 


Circle 28L on Readers’ Service Card 


Rotary Stepping-Switches 


e Data sheet gives arrangements of head- 
ers and possible number of physical levels 
for Type 45 Rotary Stepping-Switches, now 
available as completely-wired, hermetical 
ly-sealed units. Six different erclosure 
heights are offered in the units to provide 
a perfect “fit” for any required number 
of bank contacts. Automatic Electric Sales 
Corp., 1033 W. Van Buren St., Chicago 7, 


Ill. 
Circle 29L on Readers’ Service Card 


Data System Reliability 


@ Reprint R-98, entitled 
liability of Industrial Data Systems, 
L. M. Silva, B. K. Smith and N. B. Bray- 
mer, is available on request from Beckman 
Instruments, Inc., 2500 Fullerton Rd., Full- 
erton. The paper is an adaption from one 
given at the llth Annual ISA Show in 
New York last September. It also ap- 
peared in the October, 1956 issue of the 
ISA Journal. 
Circle 30L on Readers’ Service Card 


“Increased Rx 


Coaxial Directional Couplers 


e@ Data sheet covers complete line of Narda 


tional couplers, 225 to 4000 megacycles. 


Photographs, charts, 


fications, special features and prices are in- | 
The Narda Corp., Mineola, L. [., 


cluded. 
ie 2 


Circle 31L on Readers’ Service Card 


Flareless Tube Fittings 


e@ Flareless type Ferulok Tube Fittings are 
outlined in Catalog 4320. It includes sec- 
tion on fittings for mounting in the new 


| SAE straight thread boss utilizing o-ring 


for sealing. Tube and Hose Fittings Divi- 


| sion, Parker Appliance Co., 17325 Euclid 


Ave., Cleveland 12, Ohio. 


Circle 32L on Readers’ Service Card 


Tubular-Plastic Wire Markers 


e@ Bulletin illustrates and describes a new 
time-saving, permanent method of coding 


| wire with plastic tubular markers to iden- 
| tify complicated thermoplastic wiring cir- 


| cuits. 


E. C. P. Corp., 14617 Caldwell Ave., 


| Cleveland 11, Ohio. 


Circle 334 on Readers’ Service Card 
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NEW METER-RELAYs 


FROM 0-5 MICROAMPERES.yp 


Ruggedized - Sealed, Black Bakelite o- 
Clear Plastic Cases 
D’ Arsonval 
meters 
with locking con- 
tacts for sensitive 
and accurate 
control or alarm. 


TRIP POINT AD- 
JUSTABLE to any 
point of scale arc, 
Sensitive to changes 
as little as 1%. One 
contact on moving Model 461-C, 10.0.19 
pointer. The other on Ua DC $83.25 
adjustable pointer, When pointers meet, contacs 
close and lock. Holding coil wound on Moving coil, 
Locking is electro-magnetic. Manual or automatic 
reset. Spring action kicks contacts apart, 
Ranges: From 0-5 microamperes, 0-5 millivolts 
or 0-300°F up. 
Standard Contact Rating 5 to 25 milliampere 
DC. Can be up to 100 milliamperes DC, 
Ruggedized-Sealed metal cases, 22”, 314" o 
42” round, shock-mounted movement, gasket 
sealed. 
Black Bakelite case, 42” rectangular, 
Clear Plastic cases, 22”, 3%” or 414" rep 
tangular. 
Panel meters and indicating 
pyrometers also in rugged. 
ized-sealed, black bakelite 
or clear plastic cases, Write 
for new 40 page Catalog 
4A on meter-relays, meters, 
pyrometers and automatic 
controls, 
Chesterland 20, Ohio. 
P.O. Box XX, Palm 
Springs 20, Calif. Phone DHS 4-3133). 
Booth 232 Atomic Expo. Booth 3916 IRE Show. 
Circle 101A on Readers’ Service Card 








Model 255-C, 0-10 
Vv DC $42.50 
Assembly Products, Inc., 
HAmilton 3-4436 (West Coast: 


WITHOUT 
CORROSION 
or 


CONTAMINATION 





« 


Wavelike 
Motion 
of Steel 
Finger 





{th 
rert Lie 
ee hy 


Forces Material Through Tubing Wy 
Capacities 
2 to 10 ce. per min. 
to 250 G.P.M. 


$60.00 to 
$550.00 








Prices range from.......... 
depending on size 
and accessories 

Write for Catalog. 


SIGMAMOTOR, INC 


39 North Main St. @  Middleport, N. © 
Circle 102A on Readers’ Service Card 
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Bench-Model Lead Comparator 


e Literature illustrates and describes 
Bench-Model SK-1003 Lead Comparator. 
This comparator quickly and accurately 
measures longer-length, larger-diameter 
threads. Also inspects lead of worms, 
gages, bolts, taps, lead screws, and checks 
spacing of holes, grooves, notches, etc. 
Jerpbak-Bayless Co., Solon Rd., Solon, 
Ohio. 


Circle 34L on Readers’ Service Card 


Tube Fittings 


Catalog 4310 presents full line of Triple- 
lok Tube Fittings, made in brass, steel, 
stainless steel, and aluminum in all shapes 
including new swivel nut type and straight 
threaded fittings with o-rings for new SAE 
straight thread boss. Tube and Hose Fit- 
tings Division, Parker Appliance Co., 17325 
Euclid Ave., Cleveland 12, Ohio. 


Circle 35L on Readers’ Service Card 


Differential Refractometers 


e Bulletin R1000 covers eight new refrac- 
tometers for use in laboratory, pilot-plant, 
and process-control applications. It illus- 
trates and describes operation of the op- 
tical servo system used, and lists applica- 
tions, sensitivities, ranges, and other data 
on design and use of refractometers in sev- 
eral industries. Phoenix Precision Instru- 
ment Co., 3805 N. 5th St., Philadelphia 
40, Pa. 


Circle 36L on Readers’ Service Card 


Laboratory Tool Kits 


@ Literature is available on two new tool 
kits for laboratory technicians. The kits 
include screw drivers, hex wrenches and 
extensions. The tools are all contained 
in a handy carrying case. Burrell Corp. 
2223 Fifth Ave., Pittsburgh 19, Pa. 

Circle 37L on Readers’ Service Card 


Impulse Counters and Transmitters 


¢ Bulletin reports on Sodeco Ti Series of 
Predetermined Electric Impulse Counters 
and Impulse Transmitters. It gives physi- 
cal properties of the various models includ- 
ing Sodeco preselection counter for auto- 
matic recycling of counting runs. Also 
gives electrical data, connection diagrams, 
possible performance options. Landis & 
“e. Inc., 45 W. 45th St., New York 36, 


Circle 38L on Readers’ Service Card 


Dryers 


® Firm is offering a freeze-drying brochure 
which fully describes and illustrates their 
Werse line of seven types of dryers along 
with Over 50 versatile accessories. Also 
included is a companion piece describing 
Rewest addition to their line—the Cryo- 
“aporator. Bulletin FD, E. Machlett & 
220 E. 23rd St., New York 10, N. Y. 
Circle 39L on Readers’ Service Card 
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ncy-to-Voltage Converters. Please re] , 
st Bulletin 103 for further details 
or telemeter- _ 
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FR-300 Series 
PULSE RATE CONVERTER 

















... another progressive development in Fluid Flow 
Measuring Equipment by Waugh Engineering Company, 
manufacturers of Turbine Flowmeters and associated 


instrumentation. Representatives in Principal Cities 











ENGINEERING COMPANY 
FLUID FLOW MEASURING EQUIPMENT 








7842 BURNET AVENUE, VAN NUYS, CALIFORNIA—STanley 3-1055 
Circle 103A on Readers’ Service Card 
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Service, plus Quality, makes EVAPORATED 
first choice for optical coatings and mirrors 


Modern instruments require pre- 
cision mirrors and optical parts to 
obtain maximum accuracy. Evapo- 
rated Metal Films, pioneer in apply- 
ing optical coatings to glass surfaces, 
has the knowledge and experience 
necessary to produce the finest 
optical coatings available. Send for 
a free booklet describing various 
‘Evaporated coatings, beam splitters 
and optical filters. 
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PALMER 


MERCURY ACTUATED 


recorders 


Into this modern Mercury Actuated 
Recorder has gone all the skill of 
Palmer master craftsmen, 


Readings are clearer, smoother and 
more precise than ever thought pos- 
sible. In fact readings are so amaz- 
ingly improved that maintenance is 
never needed under normal uses. 

















Recording Thermometers feature twelve 
inch die-cast aluminum case with black 
wrinkle or white satin finish. Single or 
multiple pen construction. Electric or 
spring wound clock, 24 hour or 7 Day 
Revolution. Flexible Armor and bulb of 
stainless steel, Ranges —40 to 1000°F. 
or Equivalent in °C. 


Send for Bulletin No. 45 


Consult your Classified Directory 


PALMER 


THERMOMETERS, INC. 


Mfrs. of Industrial Laboratory, 
Recording and Dial Thermometers 


Cincinnati 12, O. 


Circle 105A on Readers’ Service Card 
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> new literature 





Thin-Walled Tubing 


e “Teflon” thin-walled tubing is the sub- 
ject of a new bulletin issued by Haveg 
Industries, Inc., 900 Greenbank Rd., Wil- 
mington, Del. Teflon is a duPont trade- 
name for tetrafluoroethylene. Bulletin 
stresses Teflon’s range of electrical prop- 
erties, for thin-walled tubing finds wide 
uses in electronics as sheathing for cables, 
slip-on and sleeving insulation. 
Circle 40L on Readers’ Service Card 


| Panel Instruments 


e Catalog G-855 gives detailed mechani- 
cal and electrical specifications on a com- 
plete line of GAR panel instruments now 
being sold. This line, that includes instru- 
ments meeting requirements of MIL-M-6A 
and JAN-16, comprises d-c voltmeters, milli- 
voltmeters, ammeters, milliammeters, mi- 
croammeters, and rectifier-type a-c  volt- 
meters, milliammeters and microammeters. 
Waters Mfg., Inc., P.O. Box 368, South 
Sudbury, Mass. 
Circle 41L on Readers’ Service Card 


Trends and Developments 


@ Twelve-page booklet includes informa- 
tion on permanent magnets, thermistors and 
thyrite varistors, under the title of “Trends 
and Developments for Electrical Design 
Engineers.” Divided into four sections, the 
publication discusses the subjects in rela- 
tion to a designer’s problems. It points 
out new approaches, possibilities and meth- 
ods for using the products. General Elec- 
tric Co., Magnetic Materials Section, Ed- 
more, Mich. 
Circle 42L on Readers’ Service Card 


Over-Temperature Thermostat 


e A direct-acting control which protects 
commercial, laboratory, and _ industrial 
equipment from exceeding pre-selected lim- 
its is described in Bulletin RT-809. The 
control is available in temperature ranges 
up to 800°F., and will activate automati- 
cally when an excessive temperature is 
reached. Robertshaw-Fulton Controls Co., 
110 E. Otterman St., Greensburg, Pa. 
Circie 43L on Readers’ Service Card 


Panel Meters 


e@ Panel Meter Bulletin 2057 contains de- 
scriptions and specifications along with 
latest prices of over 800 models. Photo- 
graphs of meter styles, various types of 
meter movements available, and dimension- 
al drawings for meter mountings are given. 
Information is provided on line of shunts 
and current transformers. Simpson Elec- 
tric Co., 5200 W. Kinzie St., Chicago 44, 
Il. 


Circle 44L on Readers’ Service Card 











SWISSOMATIC 
PRODUCTS 





MANUFACTURERS OF 


PRECISION 
INSTRUMENT 
PARTS 





1818 Stanford Street 
Santa Monica, California 
A. A. Anderson, President 


TELEPHONE: 
TExAs 00-4422 
TExaAs O-3131 
EXBROOK 5-6772 





Circle 106A on Readers’ Service Card 














SALES APPLICATION 
ENGINEER 


Instrument Product 
Specialist 
Successful sales background and 
experience in industrial temper- 
ature controls or related prod- 

ucts. 


Key position in Sales Depart- 
ment of rapidly expanding N.E. 
manufacturer of temperature 
controls. 


Excellent opportunity for right 
man. Liberal benefits. Reloca- 
tion expenses. 


Send resume to 


Personnel Department 
FENWAL INCORPORATED 


32 Pleasant St. 














Ashland, Mass. 
ISA Jowrsd 
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Multipole ‘Stacked’ Switches 


¢ Detailed information and _ descriptive 
ture is available on a new system of 


litera’ . ” ¥ ; 
recision “stacking of Class 1 Tyni- 
ads, making it possible to obtain a 


single actuator switch capable of switching 
two or more completely independent cir- 
cuits. TyniSwitch Dept., Detroit Controls 
Corp., 800 Union Ave., Bridgeport, Conn. 


Circle 45L on Readers’ Service Card 


Light-Scattering Instruments 


» New bulletin describes three light-scat- 
tering instruments designed primarily for 
the measurement of absolute turbidity, 
dissymmetry, and depolarization of dilute 
glutions. Lists technical references to 
new applications and techniques, as well as 
describing new accessories. Phoenix Pre- 
cision Instrument Co., 3803-05 N. Fifth 
St. Philadelphia 40, Pa. 


Circle 46L on Readers’ Service Card 


Edge Control for Strip 


e Bulletin is available on Edge Control 
for Strip in the Steel Industry. Twelve 
photos and diagrams illustrate the text de- 
scribing Askania Edge-Position Controls 
designed to hold the lateral position of 
strip traveling up to and over 5000 feet 
per minute. Askania Regulator Co., 240 
E. Ontario St., Chicago 11, Il. 
Circle 47L on Readers’ Service Card 


Ultrasonic Generators 


¢ High-power ultrasonic generators and 
transducers adaptable to practically any 
type of tank configuration and dimension 
are described in Bulletin DR-2000. Pro- 
vides details of how two generators can be 
applied for powering large-scale, high-vol- 
ume batch or automated ultrasonic clean- 
ing, machining and liquid-processing sys- 
tems. Acoustica Associates, Inc., Glen- 
wood Landing, L. L., N. Y. 


Circle 48L on Readers’ Service Card 


Combustion Controls, Instruments 


¢ A new catalog on combustion controls 
and instruments, representing a single 
source of information covering a complete 
line of automatic controls and instruments 
for the combustion industry is being of- 
fered. General Controls Co., 801 Allen 
Ave, Glendale 1, Calif. 
Circle 49L on Readers’ Service Card 


Passive Cathode Material 


eA new passive cathode material—ap- 
proximately twice as strong as other passive 
“ys at operating temperatures—is de- 
tailed in Catalog Section 51. Designated 
as “Cathaloy P-51,” the new alloy is simi- 
lar to firm’s Cathaloy P-50 in chemical 
composition and electrical characteristics, 

contains 4% tungsten to increase its 
atength. Superior Tube Co., 1730 German- 
town Ave., Norristown, Pa. 

Circle SOL on Readers’ Service Card 
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Electre- Pulse 


ELECTRONIC COUNTING EQUIPMENT 





> 


ECONOMY, RELIABILITY, COMPACTNESS ge 


© PRESET COUNTERS = ~ 
FREQUENCY INDICATORS 

e TIME INTERVAL METERS 

© COMBINATION INSTRUMENTS 





Using cold cathode glow transfer tubes for counting and 

indication, ElectrosPulse counting and measuring 

. equipment features the reliability 

inherent in simplified circuitry. 
“apie 










4 MODEL 7340B 
- FREQUENCY INDICATOR 
AND COUNTER ; a 
Available for rack panel 
or bench mounting and utiliz- 
ing printed wiring, the Model 7340B pro- 
vides economical measurement of frequency or 
speed, counts events per unit time, or operates as a totalizer. 


Write for complete data: our Bulletin 7340B-IS 


Representatives in Major Cities 


= p= Electro- Pulse, Tue. 


11861 TEALE ST., CULVER CITY, CALIF. ¢ Phone: EXmont 8-6764 or TExas 0-8006 
Circle 107A on Readers’ Service Card 
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SALARY to $11,000 


development laboratory affiliated with one 
of the world’s largest, most diversified and 
progressive industrial organizations. We 
hold prime contracts of a long-term nature 
with all of the armed services. Salary and 
benefits are liberal. Philadelphia location. 
Excellent facilities and equipment. 


RS Pa 





The Missile & Ordnance Systems Depart- 
ment of General Electric, prime contractar 
for the development of the ICBM and IRBM 
nose cones, has an opening of unusual 
potential on its staff. 


Required: ME, EE, or physics graduate 
with 5 to 10 years’ experience in design, 
development and evaluation of barometric 
switches and pressure probes as applied to 
ordnance and missile systems. 


Responsibilities: technical direction, 





The Manager. of our Arming and Fuzing 
Component Equipment Design Operation 
would be pleased to review your resume. A 
personal interview with him in Philadel- 


functional leadership and project integra- 
tion of three to eight engineers. 


The environment is completely technical 
and professional. We are a research and 


Please write to 


phia will be arranged at our expense if 
your qualifications are appropriate. If you 
prefer, you need not reveal the name of 
your present employer. 


Mr. John Watt, Technical Recruiting, Room 575-5 
MISSILE & ORDNANCE SYSTEMS DEPARTMENT 


GENERAL @@ ELECTRIC 


3198 Chestnut Street © Philadelphia 4, Pa. 
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DESIGNERS 


MAJOR 
J0B 






ADVANTAGES | 


now offered by 
DU PONT 


Interesting, challenging, 
professional work assignments. 


Long-range company programs 
assuring stability. 


Promotion-from-within 
policy assuring opportunities 
for advancement. 


Varied technical and 
administrative training 
programs. 


IMMEDIATE OPENINGS FOR: 
Instrument Designers 


Apply today for a position that 
will allow you to realize your full 
potential as a designer. Your work 
will be in a wide range of increase 
ingly important fields. 


Please send complete resume, in- 
cluding details of education and 
experience, to: 


Mr. T. J. Donovan 
Engineering Department 


"16 v5. pat ort 


Better Things for Better Living 
«+efthrough Chemistry 


E. I. du Pont de Nemours & Co., Inc. 
Wilmington 98, Delaware 
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> New Literature 





Push Buttons 


e How to select the right push button 
for every application is the purpose of a 
new 32-page catalog covering oil-tight and 
general-purpose push buttons, pilot lights 
and accessories. Includes description of 
components and complete units, dimen- 
sions, cam action and schematic diagrams. 
Furnas Electric Co., 1000 McKee St., Ba- 
tavia, Ill. 
Circle 51L on Readers’ Service Card 


Pneumatic Transmission System 


e Colorful and information-packed bulletin 
describes the Laminair, a form of pneumat- 
ic transmission developed to provide a 
sensitive and accurate type of instrumen- 
tation. Mechanism produces an output air 
pressure that varies directly with flow 
through a venturi tube, flow nozzle or ori- 
fice plate, and may be transferred and used 
to operate a distant receiving instrument. 
Simplex Valve and Meter Co., 7 E. Orange 
St., Lancaster, Pa. 
Circle 52L on Readers’ Service Card 


Tape Control System 


e Electronic Control Systems, Inc., 2136 
Westwood Blvd., Los Angeles 25, Calif., 
announce publication of literature outlin- 
ing principles and mode of operation of 
the Digimatic tape control system for ma- 
chine tools. Digimatic is a system for the 
numerical control of machine tools through 
the medium of magnetic tape. 
Circle 53L on Readers’ Service Card 


Bronze and Steel Valves 


e Catalog on “Hancock” Bronze and Steel 
Valves has been announced. Designs in- 
clude globe, angle, gate, “Flocontrol” and 
other types available to power, petroleum, 
chemical and general industry _installa- 
tions. Catalog lists material specifica- 
tions, flow charts, temperature and pres- 
sure ratings and other data. Manning, 
Maxwell & Moore, Inc., Stratford, Conn. 
Circle 54L on Readers’ Service Card 


Monitoring System 


e A new line of remote area radiation 
monitoring systems is outlined in Form 
3045. Bulletin is illustrated with photo- 
graphs of the basic control unit, plug-in 
station units, and sensing elements. It 
gives uses and specification data. Vic- 
toreen Instrument Co., 5806 Hough Ave., 
Cleveland 3, Ohio. 
Circle 55L on Readers’ Service Card 


Pulse Generator 


e@ Data sheet outlines new 404 Pulse Gen- 
erator. It gives hard-tube circuitry, recep- 
tion rate, specifications, and a complete 
description of uses. Technical Sales Dept., 
Allen B. du Mont Laboratories, Inc., Clif- 
ton, N. J. 

Circle 56L on Readers’ Service Card 














ENGINEERS 


Supervisor 


of 


Test Instrumentation 





SALARY TO $12,000 


To supervise an Instru- 
mentation Unit of about i 
eighty men with a lead- 
ing midwestern com- 
pany. 

Responsible for develop- 
ing, designing, manufae- 
turing, installing and op- 
erating instrument sys- 
tem for testing jet en- 
gines’ accessories and 
components. 

Must have supervisory 
experience with labora- 
tory or technical shop 
group. 

BSME or EE desirable, 
but not necessary for 
the man with consider- 
able experience in: 


Pressure *« Temperature 
Vibration « Stress « Design 
Speed Measurement Systems 

Manufacturing 





resume in confidence to: 


Box 2050 
c/o ISA Journal 


Send 





TANKOMETER 


FOR MEASURING TANK 
CONTENTS ANY DISTANCE AWA‘ 


= 
TANK MAY BE BURIED, 
ELEVATED, OPEN, | 
CLOSED, VENTED OR 
UNDER PRESSURE OR 
VACUUM 





























- 
HYDROSTATIC GAUGES 


FOR ALL PURPOSES 


PRESSURE * VACUUM ° DRAFT 
DEPTH & ABSOLUTE PRESSURE 
DIFFERENTIAL PRESSURE 
MERCURIAL BAROMETERS 


SEND FOR BULLETINS 


UEHLING INSTRUMENT (0 


463 GETTY AVE., PATERSON,‘ 
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NSTRUMENTATION ENGINEER, and Ky : 
y exsourive ot family. 8 yrs., development, ap- sett chchcoant Research- Development- Design 
. mein, sales and supervisory experience (also 
and start-up work on proc — Paste), — Research, Development and Product 
Y ber ae] Srticles on — control publishec eks | Research, Development and Product ) 
organize or head instrument department (or fill Desir 
eering or process engineering post) for | ENGINEERING Equipment for the fast growing Con- 


n : . 
= — ie. chemical, plastics, pharmaceutical, | trol Industry is a challenge with a fu- 


. j paper, etc. within 80 mile radius N.Y.¢ 
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owtn potential for the Every month the ISA JOUR- 
NY man who possesses the un- APPLICATION eld. reandine the personnel you 
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)» coming events 


MARCH 1957 


March 18-21—National Convention of IRE at 
the New York Coliseum. Contact IRE, 
1 East 79th St., New York, N. Y. 


*March 26-27—Seventh Annual Conference on 
Instrumentation for the Iron and Steel 
Industry sponsored by the Pittsburgh Sec- 
tion at the Hotel Roosevelt, Pittsburgh, 
Pa. Contact Fred D. Marton, 845 Ridge 
Ave., Pittsburgh 12, Pa. 


March 27-28—Engineering Management Con- 
ference sponsored by AIEE and ASME at 
the William Penn Hotel, Pittsburgh, Pa. 
Contact AIEE, 33 W. 39th St., New 
York 18. 


March 27-29—American Power Conference 
sponsored by Illinois Institute of Tech- 
nology in cooperation with 14 colleges, at 
the Sherman Hotel, Chicago. Contact 
Illinois Tech., West 33rd St., Chicago 
16, 


APRIL 1957 


*April 2—Ninth Annual Symposium of the ISA 
New Jersey Section entitled “Process 
Fluid Analyzers.” Warren S. Jones, 133 
Tullamore Rd., Garden City, N 


April 3-5—Spring Meeting of American Rocket 
Society, Washington, D. C. Contact ARS, 
500 Fifth Ave., New York 36. 


April 7-10—Instruments and Regulators Con- 
ference of ASME at Northwestern Uni- 
versity, Chicago. Contact ASME, 29 W. 
39th St., New York 18. 


April 9-10—Electronics in Industry conference 
sponsored by IRE and Armour Research 
Foundation at Illinois Institute of Tech- 
nology. Contact D. H. Thormahlem at 
the Foundation, West 35th St., Chicago 
16, 


*April 10-12—ISA National Nuclear Confer- 
ence and Third Annual Southeastern Re- 
gional Exhibit will be held in Atlanta, 
Ga. Contact H. S. Kindler, ISA Dir. of 
Tech. Programs, 313 Sixth Ave., Pitts- 
burgh 22, or Exhibit Mgr., F. J. Tabery, 
$443 So. Hill St., Los Angeles 7, Calif. 


April 11-13-—Ninth Southwestern IRE Con- 
ference and Electronics Show and Second 
Nationa! Simulation Conference, at Sham- 
rock Hilton Hotel, Houston, Tex. Con- 
tact Harvey Wheeler, P. O. Box 1234, 
Houston 1, Tex. 


April 13—National Symposium en Telemeter- 
ing sponsored by IRE at New Sheraton 
Hotel, Philadelphia. Contact L. P. Clark, 
Tele-Dynamics, Inc., 32nd St., Philadel- 
phia 4, Pa. 


April 15-17-—Symposium on Systems for In- 
formation Retrieval, sponsored by Western 
Reserve University and Council on Docu- 
mentation Research at the University. 
Contact J. E. Shera, Dean, School of Li- 
brary Science, Western Reserve Univ., 
Cleveland 6. 


April 24-26-—Seventh Region Institute of Ra- 
dio Engineers meeting at the U. S. Grant 
meee, San Diego, Calif. Contact the 
otel. 


April 27-May 2—39th Annual Meeting of Sci- 
entific Apparatus Makers Assn., at the 
Greenbrier, White Sulphur Springs, W. Va. 
Contact SAMA, 20 N. Wacker Dr., Chi- 
cago 6, Ill. 


*April 29-May 1—Third National ISA Flight 
Test Symposium at Statler Hotel, Los 
Angeles, Calif. Contact ISA Los Angeles 
Section, 5225 Wilshire Blvd., Los Angeles 
36, Calif. 


MAY 1957 


May 1-3—Electronic Components Conference 
at the Hotel Morrison, Chicago, Ill. Con- 
tact Armour Research Foundation, West 
86th St., Chicago 16. 
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or Participating Meeting. 


*May 9-10—Pacific Northwest Instrumenta- 
tion and Automation Exhibit, sponsored 
by ISA’s Seattle Section. Contact E. D. 
Pettler, Consolidated Electrodynamics 
Corp., P. O. Box 71, Boeing Field, Seattle 
8, Wash. 


*May 13-14—Symposium and Exhibit on New 
Electronic Developments in the Field of 
Measurement and Control, sponsored by 
ISA’s Northern California Section. An- 
nual Manufacturers Night and a Mainte- 
nance Clinic will also be held. Contact 
K. E. Hallikainen, 1341 Seventh St., Berke- 
ley 10, Calif. 


May 14-16—Industrial Nuclear Technology Con- 
ference sponsored by Armour Research 
Foundation and Nucleonics Magazine. 
Contact the Foundation, West 35th St., 
Chicago 16, IIl. 


*May 23-24—Instrument Exhibit sponsored by 
ISA’s Cincinnati Section. Contact F. T. 
Edmonson, Strafer St., Cincinnati, Ohio. 


*May 27-29—Seventh Annual National Tele- 
metering Conference sponsored by ISA in 
cooperation with AIEE, IAS, at the Hotel 
Cortez, El Paso, Tex. Contact H. Pruss, 
Federal Electronics Corp., 1136 N. Las 
Palmas Ave., Los Angeles 38, Calif. 


JUNE 1957 


June 6-8—Annual Meeting of National So- 
ciety of Professional Engineers at the 
Statler-Hilton Hotel, Dallas, Tex. Contact 
ye 2029 K St., N.W., Washington 
6, D. C. 


12-14—Operations Research Conference 
Contact Illi- 
West 33rd 


June 
sponsored by Illinois Tech. 
nois Institute of Technology, 
St., Chicago 16, Ill. 


*June 13-15—Third National Symposium on In- 
strumental Methods of Analysis at Uni- 
versity of Chicago. Sponsored by ISA. 
Programming by Analysis Instrumentation 
Committee. Contact Herbert S. Kindler, 
Director of Technical Programs, ISA, 315 
Sixth Ave., Pittsburgh 22. 


June 17-19—IRE Professional Group on Mili- 
tary Electronics Meeting at Sheraton Park 
Hotel, Washington, D. C. Contact R. E. 
Frazier, Cornell Aeronautical Lab., Inc., 
P. O. Box 235, Buffalo 21, N. Y. 


June 17-21—Annual Meeting of American So- 
ciety for Testing Materials in Atlantic 
City, N. J. Contact ASTM, 1916 Race 
St., Philadelphia 3, Pa. 


*June 24-25—Joint Meeting of ISA’s D-15 Com- 
mittee on Automatic Controls for Heating 
and Airconditioning and ASHAE Guide 
Subcommittee on Controls. Contact N. J. 
Janisse, Johnson Service Co., 507 E. Mich- 
igan St., Milwaukee 1, Wis. 


AUGUST 1957 


*Aug. 28-30—International Conference on Gas 
Chromatography at Michigan State Uni- 
versity. Sponsored by ISA. Programmin 
by Analysis Instrumentation Committee. 
Contact Herbert S. Kindler, Director of 
Technical Programs, ISA, 313 Sixth Av 





SEPTEMBER 1957 


*Sept. 9-13—12th Annual ISA Instrument- 
Automation Conference and Exhibit will 
be held at the Cleveland Auditorium. 
For more information contact H. 8. 
Kindler, Director of Technical Programs, 
Instrument Society of America, 313 
Sixth Ave., Pittsburgh 22, Pa., or Ex- 
hibit Mgr. F. J. Tabery, 3443 So. Hill 
St., Los Angeles 7, Calif. 
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